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THE  MULTI-USER  FRIENDLY  256K  MEMORY  BOARD  WITH 


No  Compromise  in  Performance 

□  Main-frame  type  memory  mapping 
for  optimal  BANK  SWITCHED 
applications  or  24-BIT  extended 
addressing 

□  Operates  in  any  S-100  System 
IEEE/696+  or  non  IEEE 

□  DMA  operation  fully  supported* 

□  8/16  data  transfer  protocol 

□  Up  to  6  MHZ  with  no  wait  states;  Up 
to  10  MHZ  with  automatic  wait  state 
assertion 

□  Parity  error  detection* 

□  Double  parity  in  16-BIT  operation 

No  Compromise  in  Features 

□  All  memory /refresh  cycle  timing  is 
generated  ON  BOARD  providing  easy 
CPU  independent  characterization 

□  Ideal  for  use  with  the  new  generation 
of  operating  systems:  CP/M-80,™* 
CP/M-86™*  MP/M-11T*  MP/M-86™* 
OASIS™**  UNIX™*** 


No  Compromise  in  Quality 

□  Multilayer  board  and  bus  signal 
filtering  for  noise-free  operation 

□  Thorough  100%  final  test  and  burn-in 

No  Compromise  in  Versatility 

□  Manual  provides  source  listing  and 
complete  installation  guide  for 
MP/M-II™*  BANK  SWITCHED 
multi-user  applications 

□  For  the  CP/M-2.2™*  user: 

Manual  includes  implementations  of 
‘Virtual  Disk’  for  solid  state  disk /file 
applications 

No  Compromise  in  Customer 
Support 

□  Comprehensive  technical  manual 

□  User  hot-line 

□  Full  one  year  parts  and  labor  warranty 

tin  accordance  with  IEEE-696  standard 
Registered  trademarks  of:  ^Digital  Research. 
“Phase  I.  and  ‘“Bell  Labs. 


ORDER  NOW 
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(213)  887-5737 

If  you  wish,  send  a  check  or 
money  order  for  $1,379  (in 
California  add  6%  sales  tax 
where  applicable). 

Manual  available  at  $25.00  each 
refundable  with  order. 

MACROTECH  International  Corp., 
22133  Cohasset  St.,  Canoga  Park, 
California  91303 


MACROTECH  International  Corp., 
22133  Cohasset  St.,  Canoga  Park, 
California  91303 


8"  Double-Density  Disk  Drive  $249 

Save  $500.00  Dual  8"  Disk  Drive  Sub-System  Kit  -  $695-00  Assembled  &  Tested  -  $795.00 

^^rlnters  on  Sale  Disk  Drives  J  IBM  PC  4ccessor/es~| 


NEW  EPSONS  with  GRAFTRAX-plus 


MX-80  MX-80FT  MX-100 

Available  only  from  your  local  Jade  Retail  Store 

Dallas,  Woodland  Hills, 
Santa  Ana,  San  Diego, 
Sunnyvale,  Los  Angeles 

Call  the  store  near  you  for  price  or  Information. 


Tandon  TM 100-1  single-s ided  double-density  48  TPI 
MSM-551001  ...........  ,  $219.95  ea  2  for  $199,95  ea 

Shugart  SA400L  single-sided  double-density  40  track 
MSM-1 04000  ...  $234.95  ea  2  for  $224.95  ea 

Shugart  SA455  half-size  double-sided  48  TPI 
MSM-104550  .  $349.95  ea  2  for  $329.95  ea 

Shugart  SA465  half-size  doule-sided  96  TPI 
MSM-1 04650  ....  $399.95  ea  2  for  $379.95  ea 

Tandon  TM100-2  double-sided  double-density  48  TPI 
MSM-551002  .  $294.95  ea  2  for  $269.95  ea 

Shugail  SA450  double-sided  double-density  35  track 
MSM-1 04500  $349,95  ea  2  for  $329.95  ea 

Tandon  TM100-3  single-sided  double-density  96  TPI 
MSM-551003  $294.95  ea  2  for  $269.95  ea 

Tandon  TM100-4  double-sided  double-density  96  TPI 
MSM-551004  .  $394.95  ea  2  for  $374.95  ea 


512K  PC/RAM  STACK  -  Hammond 

A  high  quality,  high  density  memory  expansion  board  for 
your  PC,  cool-quiet-reliable  operation,  full  parity  checking, 
unique  stacking  sockets,  expandable  from  256K  to  512K, 
MDRIVE  high  speed  RAMdisk  software  only  $ 25.00  with 


256K  or  512K  board  purchase. 

MEX-25600A  256K  assembled  &  tested  .  .  $795.00 

MEX-51200A  512K  assembled  &  tested  . ...  $999.95 

MEX-25600S  MDRIVE  disk  emulator  .  $25.00 


256K  PC/RAM  -  Hammond  Engineering 

*User  expandable  from  64  K  to  256K.  same  high  quality 
standards  as  the  RAM  Stack  above,  designed  for  medium 


memory  expansion  requirements. 

*  MEX-64000A  64K  assembled  &  tested  .  $299.95 

MEX-12B000A  128K  assembled  &  tested  ..  $399.95 

M EX- 192000 A  192K  assembled  &  tested  ..  ,$499.95 

MEX-256000A  256K  assembled  &  tested  ,  $569.95 


INDUSTRIAL  QUALITY  PRINTERS  -  Okidata 

We  Can  Beat  Any  Price...  Call  Us  III 

Microllne  82 A  80/132  column,  120  CPS.  9x9  dot  matrix, 
friction  feed,  pin  feed,  adjustable  fracfor  feed  (optional), 
handies  4  part  forms  up  to  9.5"  wide,  rear  A  bottom  feed, 
paper  tear  bar,  100 %  duty  cycle (200.000,000  character  print 
head,  bi-directional/logic  seeking,  both  serial  &  parallel 
Interlaces  Included,  front  panel  switch  &  program  control  of 
10  different  form  lengths,  uses  inexpensive  spool  type 
ribbons,  double  width  &  condensed  characters,  true  lower 


case  descenders  &  graphics 

PRM-43082  Friction  &  pin  feed  Call 

Microllne  83 A  132/232  column,  120  CPS,  forms  up  to  15" 
wide,  removable  tractor,  plus  all  the  fea fores  of  the  82 A. 
PRM-43083  with  FREE  tractor .  Call 

Microllne  84  132/232  column,  Hi-speed  200  CPS,  full  dot 
graphics  built  in,  plus  all  the  features  of  the  83A. 
PRM-43084  Centronics  parallel  .........  Caff 

PRM-43085  Serial  with  2K  buffer  .  Calf 

PRA-27001  Apple  card .  $39.95 

PRA-27082  Apple  cable .  $19.95 

PRA-27087  TRS-80  cable  ..  ,  $24.95 

PRA-43081  2K  hi  speed  serial  card  .....  $99.95 

PRA-43082  Hi-res  graphics  ROMs  82A  ......  . . . .  $49.95 

PRA-43083  Hi-graphics  ROMs  83A  . $49.95 

PRA-43088  Tracfor  option  for  82A  ........  $49.95 

PRA-43080  Extra  ribbons  pkg.  of  2  .  ,  $9.95 


8023  DOT  MATRIX  -  NEC 

100  CPS,  proportional  spacing,  hi-resolution  graphics, 
correspondence  quality  printing,  bi-directional  tractor  & 


friction  feed. 

NEC-8023A  8023  parallel  ........  $499.95 

NEC-8023-01  8023  ribbon  .................  . ..  $11.95 

TP-1  LETTER  QUALITY  -  SCM 

12  CPS  daisy  wheel  printer  from  Smith  Corona. 

PRD-45101  Centronics  parallel  . $648.95 

PRD-45102  RS-232C  serial  ....  $646.95 


LETTER  QUALITY  PRINTER  -  Jade 

Uses  standard  daisy  wheels  and  ribbon  cartridges,  16  CPS 
bi-directional  printing,  semi-automatic  paper  loader  (single 
sheet  or  fan  fold),  10/12/15  pitch,  up  to  16"  paper,  built-in 


noise  suppression  cover. 

PRD-11001  Centronics  parallel  . ....  $899.95 

PRD-11002  RS-232C  serial  model  ...........  . .  $969.95 

PRA-11000  Tracfor  Option  - - -  $169.95 


KSR  DAISY  WHEEL  -  Anderson-Jacobson 

Letter  quality  communications  'terminal/printer  with  full 
typewriter  keyboard,  30  CPS  Diablo  print  mechanism,  RS- 
232  interface,  includes  free  printer  stand  with  deluxe  casters, 
print  wheel,  ribbon,  friction  lead  standard  (tractor  feed 
optional),  factory  refurbished  with  30  day  warranty,  shipped 


freight  collect. 

PRD-99100  AJ  KSR  printer  ........  $995.00 

PRA-99200  Tractor  option  . . .  $150.00 


PRINTER  PALS  -  F.M.J.  Inc. 

Desk  fop  printer  stand  and  continuous  form  paper  holder. 
PBA-99QBQ  for  MX-80,  MX-80FT,  Oki  82A,  NEC  . .  $29.95 


PRA-99100  lor  MX-100,  Oki  83A  &  84  ...........  $34.95 

PRA-99700  for  letter  quality  printers -  .  $49.95 


MPI  B-51  single-sided  double-density  40  track 
MSM-155100  .  $234.95  ea  2  for  $224.95  ea 

MPI  B-52  double-sided  double-density  40  track 
MSM-1 55200  . $344.95  ea  2  for  $334.95  ea 

MPI  B-91  single-sided  double-density  77  fra c if 
MSM-1 55300  $369.95  ea  2  for  $359.95  ea 

MPI  B-92  double-sided  double-density  77  track 
MSM-1 55400  .  $469.95  ea  2  for  $459.95  ea 


51/*"  Cabinets  with  Power  Supply 


END-000216  Single  cab  w /power  supply  ...  $69.95 

END-000226  Dual  cab  w/power  supply  . .  $94.95 


8"  Disk  Drives 


Shugart  SA810  half-size  single-sided  double-density 
MSF-108100  .  $424.95  ea  2  for  $394.95  ea 

Shugart  SA860  half-size  double-sided  doub/e-densr/y 

MSF-1 08600  .  $574.95  ea  2  for  $549.95  ea 

Shugart  SA801R  single-sided  double-density 

MSF-1Q801R  $394.95  ea  2  for  $389.95  ea 

Shugart  SA851R  double-sided  double-density 
MSF-1 0851 R  . $554.95  ea  2  for  $529.95  ea 

Tandon  TM848-1  single-sided  double-den  thin-line 

MSF-558481  . $379.95  ea  2  for  $369.95  ea 

Tandon  TM848-2  double-sided  doubte-den  thin-iine 

MSF-55B482  .  $494,95  ea  2  for  $484.95  ea 

Qume  DT-8  double-sided  double-density 

MSF-750080  . ,  $524.95  ea  2  for  $498.95  ea 

Mitsubishi  M2894-63  double-sided  double-density 
MSF-289463  $494.95  ea  2  for  $474.95  ea 

Siemens  FDD  100-8  single-sided  double-density 

MSF-201120  ....  $274.95  ea  2  for  $249.00  ea 


Dual  Disk  Sub-Systems 


Disk  Sub-Systems  -  Jade 

Handsome  metal  cab/nef  with  proportionally  balanced  air 
flow  system,  rugged  dual  drive  power  supply,  power  cable 
kit,  power  switch,  tine  cord,  fuse  holder,  cooling  Ian,  never - 
mar  rubber  feet,  all  necessary  hardware  to  mount  2-8"  disk 
drives,  power  supply,  and  Ian,  does  not  include  signal  cable. 

Dual  8"  Sub-Assembly  Cabinet 


END-000420  Bare  cabinet .  $59.95 

END-000421  Cabinet  kit  .  $225.00 

END-000431  A  &  T  . .  . $359.95 


8"  Sub-Systems  -  Single  Sided,  Double  Density 

END-000423  Kit  w/2  FD100-8DS  $695.00 

END-000424  A  &  T  w/2  FD100-8DS  . .  $795.00 

END-000433  Kit  w/2  SA-801RS  $999.95 

END-000434  A  &  T  w/2  SA-BOIRs  .  $1195.00 

8”  Sub-Systems  -  Double  Sided,  Double  Density 

END-000426  Kit  w/2  DT-8s  . . .  $1224.95 

END-000427  A  &  T  w/2  DT-8s  ,  ..........  $1424.95 

END-000436  Kit  w/2  SA-851RS  . $1274.95 

END-000437  A  &  T  w/2  SA-85lRs  .............  $1474.95 


Prices  may  be  alfghtly  higher  at  our  retell  locations.  Please 
contact  the  store  tn  your  area  for  exact  pricing. 


PC/SASI  RAM  -  Hammond  Engineering 

Three  boards  in  one.  256K  of  RAM,  RS-232  asynchronous 
serial  interface,  and  a  SASI  (Shugart  Assoc  Standard 
Interface)  hard  disk  interface. 

IOX-6000A  PC/SASI  RAM  . . .  $1 095.00 


PC  EXTENDER  CARD  -  Compute! 

High  quality  extender  card  with  free  connectors  for  IBM  PC 
bus. 

TSX-300A  A  &  T  with  connectors  . .  $42.95 


WIRE  WRAP  BOARD  -  Computel 

Highest  quality ,  extremely  versatile  proto  typing  board  with 
gold  plated  card  edge  for  IBM  PC. 

TSX-310A  Proto  board  . .  $59.95 


Jade  Bus  Probe 


THE  BUS  PROBE  -  Jade 

Inexpensive  S-100  Diagnostic  Analyzer 

So  your  computer  is  down.  And  you  don't  have  an 
oscilloscope.  And  you  don't  have  a  front  panel...  You're  not 
alone  -  most  computers  have  their  occasional  bad  days.  But 
without  diagnostic  equipment  such  as  an  oscilloscope 
(expensive!)  or  a  front  panel  (expensive!),  it  can  be  very 
difficult  to  pinpoint  the  problem.  Even  if  you  have  an 
extender  board  with  a  superfast  logic  probe,  you  can't  see 
more  than  one  signal  al  a  time.  You're  stuck,  right? 

Not  anymore;  Jade  is  proud  to  offer  our  cost-effective 
solution  to  the  problems  mentioned  above:  THE  BUS 
PROBE. 

Wbefber  you're  a  hobbyist  with  a  cantankerous  kluge  or  a 
field  technician  with  an  anxious  computer  owner  breathing 
down  yOur  neck,  you'll  find  THE  BUS  PROBE  speeds  your 
repair  time  remarkably.  Just  plug  in  THE  BUS  PROBE  and 
you'll  be  able  to  see  all  the  IEEE  S-1 00  signals  in  action.  THE 
BUS  PROBE  allows  you  to  see  inputs,  outputs,  memory 
reads  and  writes,  instruction  fetches,  DMA  channels, 
vectored  interrupts.  8  or  16  bit  wide  data  transfers,  plus  the 
three  bus  supply  voltages. 

An  on-board  pulse  generator  can  provide  repetitive  resets, 
interrupts,  or  wait  states,  for  trouble  shooting. 


TSX-200B  Bare  board  ..............  .  . . .  $59.95 

TSX-200K  Kit  . $119.95 

TSX-200A  A&T  ..............  . .  $149.95 


iP/ace  Orders  Toil  Free 


Continental  U.S. 

800-421-5500 


Inside  California 

800-262-1710 


For  Technical  Inquires  or  Customer  Service  call : 

213-973-7707 


!  Computer  Products 

I  4901  W.  Rosecrans,  Hawthorne,  CA  90250 

■  We  accept  cash,  checks,  credit  cards,  or  Purchase  Orders 
I  from  qualified  firms  &  institutions.  Minimum  prepaid  order  $15 
I  California  residents  add  6’^%  tax.  Export  customers  outside  the 
I  US  or  Canada  please  add  10%  to  all  prices.  Price*  and  evaJllbJIlty 
•  subject  to  change  without  notice.  Shipping  &  handling  charges 
I  via  UPS  Ground  50«/lb,  UPS  Air  $1. 00/lb  minimum  charge  $3.00* 


COMMUNICATIONS  SOFTWARE 

POWERFUL  AND  EASY  TO  USE! 


EASY  TO  INSTALL 

Select  your  computer  from  a  menu  of  over  40  popular  computers  —  LYNC  does  the  rest!  If  your  computer  is  not  on  the  menu,  LYNC  will  ask  a  few 
questions  about  your  computer  before  generating  your  copy  of  LYNC.  CHECK  BEFORE  YOU  BUY  —  not  all  communications  programs  are  this  easy 
to  install! 

EASY  TO  USE 

Commands  are  simple  English  words  such  as  DIR  for  disk  directory  or  SEND  to  send  a  disk  file.  Clear  video  displays  show  the  mode  you  are  in,  or  the 
status  of  an  on-going  file  transfer. 

TRANSFER  FILES  BETWEEN  COMPUTERS 

Send  or  receive  ANY  type  of  disk  files  (including  .COM  files)  between  two  computers  running  LYNC.  Transfer  files  between  computers  in  the  same 
location  at  up  to  9600  baud,  or  over  the  phone  at  300  or  1200  baud.  Especially  useful  for  transferring  files  between  two  computers  with  dissimilar 
disk  formats. 

While  in  the  file  transfer  mode,  you  can  type  messages  back  and  forth,  view  local  or  remote  directories,  re-log  local  or  remote  disk  drives,  and  send 
files  to  or  fetch  files  from  the  remote  system  (wildcard  file  specifiers  OK). 

You  can  count  on  your  data  getting  across  intact  even  with  noisy  phone  lines  or  temporary  disconnections  because  of  the  automatic  error 
correction  protocol  used  by  LYNC. 

COMMUNICATE  WITH  TIME-SHARING  COMPUTERS 

LYNC  allows  you  to  connect  to  time-sharing  computers  such  as  the  Source,  CompuServe,  University  computers,  bulletin  boards,  and  many  more. 
You  can  send  files  to  and  receive  files  from  the  time-sharing  system.  Data  received  from  the  other  system  can  also  be  sent  to  your  printer.  Your 
computer  looks  like  a  terminal  to  the  time-sharing  computer. 

REMOTE  COMPUTER  OPERATION 

You  can  run  your  computer  from  another  computer  or  even  a  remote  terminal.  Simply  call  the  computer  that  is  running  LYNC  and  enter  a 
password.  LYNC  will  give  control  of  the  remote  computer  to  your  computer  or  terminal. 


LICENSING:  LYNC  is  licensed  on  a  per  user,  multiple  CPU  basis.  If  you  intend  to  use  LYNC  to  communicate  with  another  person's  computer,  they  must  also  purchase  LYNC.  LYNC  version  for 
CP/M  is  written  in  Z-80  assembly  language.  LYNC  version  for  IBM  PC  DOS  is  written  in  IBM  8088  assembly  language. 

(Special  versions  available  for  TRS-80  Model  I  and  III  do  not  have  all  features  described  above.) 

DISK  FORMATS:  8"  Standard,  IBM  PC  DOS,  8"  TRS-80  Mod  II  with  CP/M,  Vtector  Graphic,  Cromenco,  North  Star,  Osborne,  Xerox  820  (8"  or  5"),  Super  Brain,  NLS  KayPro,  TteleVideo, 
TlirboDos,  TRS-80  Model  I/II1 


PRICE:  Single  User  Multiple  CPU  license:  $155. 
TRS-80  Model  I  &•  III  \fersion:  $75. 


TERMS:  Money  Order,  Check,  C.O.D.,  MC  or  VISA.  First  Class  shipping  included.  UPS  Blue  add  $3.  C.O.D.  add  $5.  CA  Res.  add  6%..  Overseas  Airmail  add  $6.  Manual  Only,  $10,  Please  specify 
computer  &  disk  format  when  ordering. 

*  DEALER  AND  OEM  INQUIRIES  INVITED  * 

Order  Desk  &  Technical  Support:  (805)  966-3077  10-4  PST  Monday  -  Friday 


INTERNATIONAL  SOFTWARE  ALLIANCE 

1835  Mission  Ridge  Road  •  Santa  Barbara,  CA  93103  •  (805)  966-3077 


LYNC  is  trademark  of  Midnight  Software  *  CP/M  is  a  trademark  of  Digital  Research 


Now  your  money 

buys  more  of  what 

you  got  a  computer  for. 


Micro-Pricing  guarantees  it. 


Micro-Priced™ 
CP/M  Software 


Micros  tuf® 

*Crosstalk 


$139 


Sorcim® 

*SpellGuard  $199 

Digital  Research 

BASIC-80  $284 

Condor  Computer 

*Condor  II  $495 

Oasis  Systems 

The  Word  Plus 


CP/M  Software 
Condor  Computer® 

•Condor  20-1 . $229 

•Condor  20-11  .  495 

•Condor  20-111  .  795 

•Condor  20-R . 249 

•Condor  20-Q . 139 

Digital  Research® 

MAC .  85 

Sid .  65 

ZSid .  90 

Tex .  90 

DeSpool  .  45 

PL/1-80  .  449 

BT-80 . 175 

C  Basic  2 .  99 

CB-80 . 419 

Pascal  MT+ . 419 

Compiler  Only . 309 

SPP  Only . 189 

CP/M®  2.2  . 139 

RMAC  (8"  Only) . 175 

LINK-80  (8"  Only) .  90 


(Call) 

$199 

$235 


XLT86  . $139 

Fox  &  Geller® 

Quickscreen . 139 

dUTIL .  69 

Innovative  Software  Inc.® 

*TIM  III . 399 

Lexisoft® 

SpellBinder . 279 

Microcraft® 

Legal  Billing  . 495 

Time  Billing . 495 

Microsoft® 

Basic  Compiler . 325 

Fortran  80  .  345 

Cobol  80  . . .569 

Macro  80 . 144 


Edit  80 . $84 

M-Sort . 144 

MuMath/MuSimp  .......  219 

MuLisp/MuStar . 149 

Z-80  Softcard . .....269 

Premium  Pak  . 699 

Microtech  Exports 

Reformatter . 199 

New  Generation  Systems® 

Microshell . 139 

Perfect  Software® 

Perfect  Speller . 145 

Perfect  Filer . 289 

Perfect  Calc  . 149 

Pickles  &  Trout® 

CP/M  (TRS-80) . 179 


Ashton-Tate® 

*dBASE  II 

Sorcim® 

*SuperCalc 

Microsoft® 

MultiPlan 

Fox  &  Geller® 

Quickcode  $229 

Winters  Associates® 

Sales  Pro  $495 

Perfect  Software® 

Perfect  Writer  $239 


CP/M  Hard  Disk . $259 

Software  Dimensions,  Inc. 

Accounting  Plus . (Call) 

Accounting  Plus  Demo  . . .  225 
Sorcim® 

*SuperWriter . 289 

*SpellGuard  . 199 

*SuperCalc  Demo .  75 

*SpelIGuard  Demo .  55 

Standard  Software® 

The  Protector . 239 

Maildrop . 119 

Super  Soft® 

Disk  Doctor  .  84 

Diagnostics  I .  49 

C  Compiler . 199 

Forth . 169 

SSS  Fortran  . 199 

Ada . 229 

Scratch  Pad . 229 

Data-View . 169 

Stats-Graph  . 229 

Macro  I .  59 


Standard  Software  Corporation  of  America,  10  Mazzeo  Drive,  Randolph,  MA  02368 
Open  Mon. -Fri.,  8:00  A.M. -8:00  P.M.  EST  Sat.,  10:00  A.M.- 4:00  P.M.  EST 


To  order  simply  call  Standard 
Software  direct  at  1-800-343- 
0852.  In  Massachusetts  call 
1-617-963-7220.  Or  mail  to  the 
address  above.  Payment:  Orders 


may  be  prepaid  by  VISA,  Master- 
Card,  American  Express,  check  or 
money  order.  Orders  prepaid  by 
check  or  money  orders  may  deduct 
3%  from  the  price  of  software  only. 
C.O.D.  orders  please  add  $1.50. 


Massachusetts  residents  must  add 
5%  sales  tax.  Postage,  handling  and 
shipping  charges  will  be  added  to 
orders  as  they  apply.  See  below. 
Shipping  is  by  UPS  on  all  orders, 
unless  specified.  Emergency  over¬ 


night  shipping  is  available.  Pur¬ 
chase  orders  are  accepted  from 
qualifying  companies  and  institu¬ 
tions.  All  items  subject  to  availability 
and  price  change  without  notice. 


1-617-963-7220  •  1-800-343-0852 


*AH  items  marked  with  an  asterisk  are  available  for  the  IBM  PC 


iWIICS TAT  2.0 


SINCE  1978 

Used  at  major  universities  around  the  world, 

FULLY  INTERACTIVE 

Menu  driven,  sophisticated  data  editor,  user  manual  on  disk  &  sample 
data  base  on  disk. 

SOURCE  LISTING!!! 

Compatible  with  Microsoft's  basic  and  Digital  Research's  CP/M  {on  8”  disk). 
This  $300  package  is  now  available  for  personal  computers, 
without  cutting  features. 

WE  HAVE  SLASHED  THE  PRICE  TO: 

9 

Shipping  &  handling  $2.00 
CA  Residents  add  6%  SST. 

EASY 

Try  any  test  at  the  push  of  a  key,  e.g.,  “A"  gives  an  analysis  of  variance 
(1  and  2  way).  "P"  executes  a  paired  t-TEST,  etc.,  etc. 

EXTENSIVE 

Over  1 00  least  square  error  fits,  with  automatic  selection  of  the  best. 
Multiple  regression  with  analysis  of  residues.  Computes  F  and  t  values. 
Treats  missing  values.  Variables  can  be  transformed  by  a  dozen  functions 
(e.g.,  multiply  two  columns  to  obtain  a  new  variable),  and  much  more! 
You  may  find  many  more  expensive  statistical  analysis  packages,  but  we 
think  you  won’t  find  a  better  one. 

FLEXIBLE 

All  output  is  formatted  and  can  be  routed  to  any  CP/M  device  from  within 
the  program.  Histograms  and  graphs  can  be  printed  on  any  printer. 

MIHM’Oims-NWVAT  0-0  9494S 


Z-80  and  8086  FORTH 

FORTH  Application  Development  Systems  including 
interpreter-compiler  with  virtual  memory  management, 
assembler,  full  screen  editor,  line  editor,  decompiler, 
demonstration  programs,  and  utilities.  Standard  random 
access  disk  files  used  for  screen  storage.  Extensions 
provided  for  access  to  all  operating  system  functions. 


120  page  manual. 

Z-80  FORTH  for  CP/M®  2.2  or  MP/M  .........  $  50.00 

8086  FORTH  for  CP/M-86 .  $100.00 

PC/FORTH  for  IBM®  Personal  Computer  .....  $100.00 


Extension  packages  for  software  floating  point,  AMD 
9511  or  Intel  8087  support,  graphics,  and  data  base 
management  also  available. 

Nautilus  Cross  Compiler  systems  allow  you  to  modify 
the  FORTH  nucleus,  recompile  for  a  different  target 
computer,  generate  headerless  and/or  ROMable  code. 
Supports  forward  referencing.  Produces  load  map,  list 
of  unresolved  symbols,  and  executable  image  in  RAM 
or  disk  file.  100  page  manual.  (Prerequisite:  one  of  the 
application  development  packages  above  for  your  host 
system) 

Hosts:  Z-80,  8086/88,  IBM  PC 

Targets:  Z-80,  8080,  8086/88,  IBM  PC,  LSI-11, 6502 


Cross  Compiler  for  one  host  and  one  target  . . .  $300.00 
Each  additional  target. ........................  $1 00.00 


PC/FORTH  distributed  on  5V4  inch  soft  sectored  double  density 
diskettes.  All  other  software  distributed  on  8  inch  soft  sectored 
single  density  diskettes.  Prices  include  shipping  by  UPS  or  first 
class  mail  within  USA  and  Canada.  California  residents  add  sales 
tax.  Z-80  is  a  trademark  of  Zilog,  Inc.  IBM  is  a  trademark  of  Interna¬ 
tional  Business  Machines  Corp.  CP/M  is  a  trademark  of  Digital 
Research,  Inc. 

Laboratory  Microsystems 

4147  Beethoven  Street 
Los  Angeles,  CA  90066 

(213)  306-7412 


/•SYSTEMS  SPECIALS*. 


COLUMBIA  1600-1  CI.B.M.  P.C's  Sister) 
tw/16  Bit,  128K  Ram,  2DSDD  Drives) 

CRT  Controller  1604-1  for  B/W  or  Color 
Graphics 

Keyboard  w/cable  1616 
MSDOS  &  CP/M  86 

NEC  JC  1 203  HiRes  RGB  Monitor  w/cable 
PC-MATE  options  by  Tecmar 

EAGLE  II  w/CP/M,  CBasic,  Spellbinder  & 
Ultracalc 

OKIDATA  82A  Dot  Matrix  Printer  w/cable 

COMPUPRO  816/B  A  &  T 

TELEVIDEO  925  Terminal  w/cable 
EPSON  MX  100111  FT  Printer  w/serial  bd 
&  cables 

CROMEMCO  System  One 
CRT  Terminal 
EPSON  MXBOFT 

MORROW  DESIGNS 

DECISION  I  D2  w/2  DSDD  SVa"  Drives 
MICRODECISION  I  w/1  DSSD  5V4n  Drives 
MICRODECISION  II  w/2  DSSD  5V4M  Drives 
MICRODECISION  Terminal 

NORTHSTAR  Horizon  II  64K  Quad  or  Dual 
Quad  Drive  ADVANTAGE  each 

SEATTLE  COMPUTER  S  GAZELLE 

(8  Mhz,  8086  CPU  Set, 

FD  Controller  w/2  DSDD  8”  Drives, 

1 28K  RAM  w/3  serial  &  1  parallel  port, 

1 8  slot  M.B.,  constant  volt  w/power  available 
for  H.D.  in  desk  high  cabinet  on  casters 
MS-DDS,  Microsoft  Macro-86  ASMB.  & 
Basic-86  Interpreter,  Perfect  writer  word 
processor  plus  debugger,  linker,  librarian,  and 
other  S.W.  utilities  plus  all  internal  cables) 

ADD  ON  DISK  DRIVE  SUBSYSTEMS 

by  S-100 

(Complete  w/mternal  cables,  P.S.,  fan/filter 
&  breaker  switch,  cream  color,  rugged  const, 
to  fit  all  8”  drives) 

QUME  DT-8 
SHUGART  801 R 
SHUGART  851 R 

TANDON  100-2  DSDD  5V4"  Drive 


$2396.00 

276.00 

236.00 

360.00 

728.00 

CALL 

2349.00 

439.00 

5246.00 

760.00 

033.00 

3395.00 

1950.00 

499.00 


2619.00 

995.00 

1295.00 

535.00 


2629.00 


4796.00 


339.00 

475.00 

375.00 

525.00 

245.00 


ALL  SALES  BACKED  BY  FULL  DEALER  SUPPORT 

VISIT  OUR  SHOWROOM  -  Hrs.  -  9:00  A.M.  -  5:30  P.M.  M-F 

Subject  to  Available  Quantities  •  Prices  Quoted  Include  Cash  Discounts. 
Shipping  &  Insurance  Extra. 


SHOO 


IqUHIqV 


jEst.  1977 


14425  North  79th  Street,  Suite  B 
Scottsdale,  Arizona  85260 
SALES  800-528-3138 
TECHNICAL  602-991-7870 


Not  all  computers  can 
lead  your  business  into 
the  future. 

Buying  a  multi-user  com¬ 
puter  system  is  a  big  invest¬ 
ment.  in  time,  training,  and 
money.  So  you'd  better 
choose  a  system  that  won't 
become  obsolete. 


HAPDWAPF 

8  MHZ  16  bit  (8088)  CPU 
6  MHZ  8  bit  (8085)  CPU 
Up  to  1  megabyte  10  MHZ 

static  RAM 
2.4  Megabytes  of  IBM 
compatible  8  inch 
floppy  disk  storage 
Up  to  80  Megabytes 
Winchester  disk  storage 
20  5lOt  IEEE  696/S-100  bus 

9  RS-232C  serial  ports 


SOFTWARE 

MP/M™  8-16™  including: 
CP/M-80™ 

CP/M-86™ 

MP/M-86™ 
dBASEii™Data  Base 
Management 
SuperCalc™  Financial 
Planning 
WordStar™  Word 
Processing  (optional) 


complete  demonstration 
and  support  facilities.  Call 
now  for  a  demonstration. 

Gifford  computer  Systems, 
we  re  in  business  for 
your  future. 

MP/M  8-16  is  a  proprietary  implementa¬ 
tion  of  MP/M-86  and  was  configured  for 
GompuPro  by  c&G  Engineering.  CP/M  and 
mp/m  are  regfstered  trademarks  of  Digi¬ 
tal  Research:  SuperCalc  is  a  trademark 
of  sorcim  WordStar  is  a  trademark  of 
MicroPro  International  Corp.dBASEH  is 
a  trademark  of  Asbton-Tate.  com pu Pro 
is  a  trademark  of  Godbout  Electronics. 

Gifford  Computer  Systems 
is  an  authorized 
compuPro  Systems  center. 


CP/M  already,  your  invest¬ 
ment  in  training,  software 
and  data  is  protected. 

Our  systems  are  designed 
with  your  future  In  mind. 
With  our  bus-based  system, 
as  new  technology  becomes 
available  it  can  be  in¬ 
tegrated  into  your  com¬ 
puter  at  an  affordable  price- 
protecting  your  hardware 
investment. 

You  get  all  the  support 
you  'll  ever  need. 
we  have  centers  in  San  Fran¬ 
cisco  and  Los  Angeles,  with 


You  can  begin  your  invest¬ 
ment  with  a  single  user  in¬ 
stallation.  Then, you  can  add 
up  to  6  more  terminals  as 
your  business  grows.  And 
you  can  add  more  memory 
as  you  need  it. 

it  does  the  job  of  two 
generations  of  computers 
at  the  same  time. 

With  a  Gifford  computer  Sys¬ 
tem  you  can  use  any  of  the 
thousands  of  8  bit  CP/M" 
programs  available.  And  any 
of  the  faster  16  bit  CP/M  pro¬ 
grams,  too.  If  you're  using 


COMFU/TER  SYSTEMS 

A  division  of 

■■■engineering 


1922  Republic  Avenue,  4 

o--  - - n 

MS 

(415)  895-0798 
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8  bits— Word  processing 


8  bits -Graphics 


16  bits— Financial  planning 
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“In  The  Beginning”  was  created  by  Richard 
Katz  of  the  Vectrix  Corporation  in 
Greensboro,  North  Carolina.  He  was  using 
the  Vectrix  VX384  color  graphics  processor 
operating  with  a  Northstar  Horizon  computer 
using  the  PL  1  -  80  package  under  CP/M. 
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Please  include  $2  postage  and  handling  with  each  order.  California  residents 
include  6%  sales  tax  (6V2  %  in  L.A.  County).  Indicate  514 "  or  8"  disk,  single 
or  double  density,  single  or  double  sided,  soft,  1 0  or  1 6  sectors.  Call  or  write 
for  complete  catalogue  with  challenging  word  games  like  ADVENTURE  and 
STAR  TREK  ADVENTURE  and  other  entertaining  and  useful  programs.  Our 
offices  are  at  2463  McCready  Avenue,  Los  Angeles,  CA  90039.  Our 
telephone  number  is  (213)  661-2031. 
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From  single-user  workstations  to  multiuser 
systems  to  intercommunicating  complexes, 
our  DISCOVERY  MULTIPROCESSOR 
Systems  &  Networks  are  designed  to 
grow  by  leaps  and  bounds.  No  more 
obsolete  hardware  or  software.  You 
can  start  today  and  grow  tomorrow. 

As  your  business  expands, 
DISCOVERY  expands  with  you. 


Makes  Growing  Easy..' 


Action 


The  DISCOVERY  500  is  a  fully  integrated  desktop 
computerthatsupportsupto7  users.  It  is  the  ideal, 
low  cost  turnkey  business  system.  The  full-size 
DISCOVERY,  available  in  table-top  or  rack-mount 
configuration  supports  8",  1 0  Vfe"  and  1 4"  Winchesters. 
Backup  is  provided  by  8"  floppies,  cartridge  tapes, 
nine-track  tapes  or  removable  cartridge  disks.  It 
supports  1 6  users. 


The  dpc/net*  low-cost  local  area  networks  of 
multiple  DISCOVERYs  provide  the  ultimate  in  per¬ 
formance.  Up  to  150  users  in  10  DISCOVERY 
systems  can  be  on-line  simultaneously  with  full 
resource  sharing.  For  the  first  time,  Mainframe 
capability  for  micro  prices. 


And  remember,  all  DISCOVERY  users  have  their  own  dedicated  memory  and  CPU,  either  Z-80  based  running 
CP/M-80  or  8086/8087,  based  running  CP/M-86.  All  this  becomes  possible  because  of  Action’s  own 
dpc/os  ,  the  best  multi-user  multiprocessor  operating  system  in  the  industry. 


Systems  complete  with  Hard  Disks  available  for  immediate  delivery.  Dealer,  Distributor  &  OEM  inquiries  are  invited. 

Take  ACTION!  Call  us  NOW...  at  (21 3)  793-2440 


Action  Computer  Enterprise,  Incorporated 

55  West  Del  Mar  Blvd,  Pasadena,  C  A  91105  USA  O  TWX  910-588-1201  ACTION  PSD  O  (213)793-2440 

On  the  East  Coast:  Please  contact  Microsystems  International  O  (617)  655-9595 
In  Canada:  Please  contact  CESCO  Electronique  LTEE  O  Montreal,  Canada  O  (514)  735-551  1 

In  Asia:  Please  contact  Pacific  Trading  &  Agency,  Ltd.  GPO  2205  Hong  Kong  O  TELEX  75332  PACIC  HX  O  Tel.  5-440071 


THE  MASTER  FILE 


From  the  Editor 


A  CP/M  CONFERENCE! 

CP/M ’83  will  be  held  in  San  Fran¬ 
cisco’s  Moscone  Center,  January 
21-23.  Several  hundred  exhibitors  will 
be  there  with  the  largest  presentation 
of  CP/M  based  hardware  and  software 
ever  assembled.  There  will  also  be 
dozens  of  CP/M  workshops  led  by 
world  authorities,  and  thousands  of 
people  are  expected  to  attend. 

A  few  years  ago,  one  could  walk 
up  and  down  the  aisles  of  the  exhibit 
hall  at  the  NCC  and  see  everything 
new  in  the  computing  world  in  a  few 
hours.  If  you  attended  the  NCC  in 
Houston  last  fall,  you  found  that  the 
three  days  allotted  for  viewing  the  ex¬ 
hibits  just  wasn’t  enough  time  to  see 
the  massive  amount  of  new  products. 
The  new  trend  in  computer  con¬ 
ferences  appears  to  be  vertically  in¬ 
tegrated,  supporting  special  interest 
groups  as  opposed  to  trying  to  see 
everything  new  in  the  computer  world 
at  one  time  and  place.  A  conference 
with  some  focus  allows  attendees  to 
accomplish  more  by  not  having  to  deal 
with  the  crowds,  confusion,  and  topics 
of  little  interest. 

For  those  of  you  that  won’t  be  able 
to  attend  CP/M ’83,  we  will  cover  the 
products  and  workshops  presented 
during  the  three  days  in  our 
March/ April  issue. 

IN  THIS  ISSUE 

With  the  great  demand  for  soft¬ 
ware  reviews  and  other  topics,  we  have 
decided  to  temporarily  forego  the 
HARDWARE  BUYER'S  GUIDE  for 
a  few  issues.  We  are  continuing  to 
build  a  file  of  new  CP/M-based 
machines  which  will  be  used  in  future 
issues.  VIDEOTEX  is  considered  by 
many  to  be  the  precursor  of  the  Infor¬ 
mation  Society  and  the  next  great 
wave  of  new  technology.  In  this  first 
of  two  articles,  the  author  introduces 
you  to  this  new  phenomenon.  This 


month  the  dBASE  II  USER'S  FOR¬ 
UM  begins  as  a  regular  feature,  cover¬ 
ing  Ashton-Tate’s  relational  database 
management  system. 

I  would  like  to  thank  Richard  Katz 
of  the  Vectrix  Corporation  for  the  com¬ 
puter  art  on  our  cover.  With  only  a  few 
days  until  press  time,  we  learned  our 
prior  arrangements  for  a  cover  had 
fallen  through.  After  many  frantic 
phone  calls  (everyone  was  at  COM¬ 
DEX),  we  were  able  to  get  in  touch 
with  Mr.  Katz.  Needless  to  say,  he 
came  through  with  *  ‘flying  colors.” 

Mr.  Katz  composed  “In  the  Begin 
ning”  on  a  CP/M  system, and  has  pro¬ 
mised  to  describe  the  technique  and 
equipment  that  he  used  in  an  article 
for  our  next  issue. 

COMING  UP 

CP/M  REVIEW  is  building  a 
pipeline  of  articles  and  authors.  To 
mention  a  few  things  in  the  works,  we 
are  developing  articles  on  CBASIC, 
evaluations  of  word  processing 
programs,  how-to-do  tutorials  on 
troublesome  aspects  of  your  computer, 
and  a  new  look  at  the  contents  of  the 
online  information  services. 

If  you  have  an  idea  for  an  article, 
feel  free  to  send  us  your  manuscript, 
or  you  can  call  one  of  our  editors  and 
discuss  your  idea  -  it  may  be  in  the 
works  or  it  maybe  just  what  is  need¬ 
ed.  Also,  it  isn’t  necessary  to  be  a 
writer  to  get  an  article  on  a  particular 
subject  in  CP/M  REVIEW.  We  have 
had  several  suggestions  from  people 
that  want  certain  topics  researched 
and  presented.  Any  level  of  participa¬ 
tion  is  welcome. 


Letters ,  comments  or  questions  to  the  editor 
are  invited. 
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RETRIEVALS  AND  ABSTRACTS 


CP/M 

Abstracts  from  Other 

Literature 


CP/M-86  VS.  MS-DOS 
A  Programmers  Perspective 

by  NEIL  COLVIN 

Microsystems,  November/December 
1982;  page  47 

This  article  reflects  the  comparison  of 
Microsoft’s  MS-DOS  and  Digital 
Research's  CP/M-86  through  the 
authors  experiences  of  extensive 
CP/M-86  conversions  to  the  8086/8088 
processors.  The  article  is  quite  com¬ 
prehensive  and  covers  many  areas  of 
the  internal  structures  of  both 
systems.  File  structures  and  memory 
management  are  among  some  of  the 
topics  reviewed. 

CP/M-86  VS.  PC-DOS 
Benchmarks 

by  RAY  DUNCAN 

Dr.  Dobbs,  November  1982;  page  46 

The  author  presents  his  results  of  a 
timing  study  made  on  the  IMB  PC 
between  Digital  Research's  CP/M-86 
and  Microsoft's  PC-DOS. 

Using  dBASE  II 
for  Business 

by  MICHAEL  TANNENBAUM,  CPA 
Popular  Computing,  January  1983; 
page  38 

Written  in  a  lighter  vein,  this  article 
looks  at  the  use  of  Ashton-Tate's 
dBASE  II  to  speed  up  office  pro¬ 
cedures.  Many  illustrations  and  ex¬ 
amples  with  some  tutorial. 

The  CP/M  Bus: 

Using  C  Instead  of  Assembly 
Language 

by  ANTHONY  SKJELLUM 
Microsystems,  September/October 
1982;  page  33 

A  qualitative  overview  of  C  as  an  alter¬ 
native  to  coding  in  an  assembly 
language.  Brief,  but  complete,  it 
covers  formats,  debugging,  strings, 
pointers,  storage  allocation  I/O 
redirection,  and  more. 


Microshell  and  Unica: 

Unix-Style  Enhancements  for 
CP/M 

by  CHRISTOPHER  KERN 
BYTE,  December  1982;  page  206 

Two  Unix-styled  software  packages  are 
reviewed  by  the  author;  Microshell  by 
New  Generation  Systems  and 
Knowlogy’s  Unica.  The  article 
describes  the  Unix-like  command 
structures  supported;  Microshell’s 
structure  being  a  command  intrepreter 
compared  to  Unica's  utility  program 
approach.  A  brief  note  is  made  of  an 
up  and  coming  Unix-like  product  cal¬ 
led  MARC  by  Vortex  Technology. 

Autrocontrol’s  AC-85... 

A  CP/M  System  on  One  Board 

by  JOANNE  BENEDICT 
BYTE,  December  1982;  page  250 

The  author  presents  a  hardware  review 
of  Autocontrol’s  AC-85,  a  single  board 
computer.  It  consists  of  the  assem¬ 
bled  and  tested  board  only  and  re¬ 
quires  power  supply  and  peripherals. 
The  author  describes  the  product,  cabl¬ 
ing  schematics,  as  well  as  her  ex¬ 
periences  encountered  in  completing 
the  hardware  configuration. 

CP/M-86  VS.  MS-DOS: 

A  User’s  Perspective 

By  STEVE  LEIBSON 
Microsystems,  November/December 
1982;  page  34 

As  the  title  implies,  this  article 
highlights  and  compares  some  of  the 
external  characteristics  of  several 
areas  of  Microsoft's  MS-DOS  and 
Digital  Research’s  CP/M-86.  Both 
systems  run  in  the  8086/8088  environ¬ 
ment.  In  addition  to  a  brief  history  of 
both  systems,  the  article  identifies 
aspects  of  commands,  editors,  batch 
processing,  files,  memory  structures, 
BIOS  accessability,  etc. 
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CP/M  Exchange 

by  GENE  HEAD 

Dr.  Dobbs,  October  1982;  page  42 

The  entire  column  this  month  is 
dedicated  to  the  use  of  a  remote  CP/M 
system  (RCP/M)  using  various 
MODEM  routines.  Included  are 
helpful  hints  to  make  your  mail  system 
and  remote  computer  sessions  run 
more  smoothly. 

Submit  to  CP/M 
by  WESLEY  E.  BARBOUR 
Microcomputing,  October  1982; 
page  64 

The  author  gives  examples  of  using 
user  defined  functions  embedded  in 
programs  to  ease  the  use  of  the  CP/M 
SUBMIT  facility  in  chaining  pro- 
grams.Example  listings  are  provided. 

Interrupts  and  CP/M 

by  ALAN  BOMBERGER 
Dr.  Dobbs  Journal, 
November/Decemoer  1982;  page  54 

The  article  illustrates  the  use  of  inter¬ 
rupts  to  provide  a  fully  buffered  con¬ 
sole  to  CP/M.  In  other  words,  he  ad¬ 
dresses  the  problem  of  being  able  to 
type  ahead  at  the  command  level. 
After  outlining  the  necessary 
background  on  interrupts,  the  design 
concepts  are  presented.  There  is  some 
emphasis  on  the  Norths  tar  system. 
The  operation  of  the  programs 
presented  are  explained  in  excellent 
detail.  Assembly  listings  are  provided. 
Sensible  Speller 
by  ROBERT  MOSKOWITZ 
Interface  Age,  October  1982;  page  82 

This  is  a  software  evaluation  of  an  in¬ 
teresting  program  that  will  run  under 
CP/M.  The  vendors  have  taken  an  in¬ 
teresting  approach  of  providing  a  hard 
copy  dictionary  with  the  disk.  The  dic¬ 
tionary  is  the  Random  House  Concise 
Edition  which  includes  over  74,000 
words.  The  article  points  out  that  the 
system  can  be  used  with  several  com¬ 
mon  word  processing  systems.  Non¬ 
word  processing  applications  are 
mentioned. 

A  Super  CP/M  Utility 

by  DICK  LUTZ 

Microcomputing,  November  1982;  page 
122 

This  article  evaluates  a  CP/M  Catalog 
Program  which  is  marketed  by  Elliam 
Associates.  The  program  apparently 
has  its  origins  in  the  public  domain, 
but  he  concludes  that  the  commercial 
version  is  worth  the  price  of  $10.  A 
discussion  of  its  usage  and  advantages 
follows  with  several  detailed  examples. 


Diamond  Delivers  . . . 

We  want  to  be  your  software  supplier.  Let  us  show 
you  that  DIAMOND  SOFTWARE  can’t  be  beat  on  ...  . 
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PRICE:  Our  Discount  Guarantee.  We  know  of  no  firm  ■ 

that  offers  quality  software  at  lower  prices.  If  S 
you  see  it  priced  lower,  CALL  US  TOLL-FREE,  j 
You'll  be  pleasantly  surprised.  « 

PROMPTNESS:  We  offer  same-day  shipment  on  most  items.  S 
UPS  Blue  (Air)  available.  jj 

PERFORMANCE:  Service  after  the  sale.  Of  course  our  Technical  j§ 
Service  Department  is  just  a  phone  call  away  if  « 
you  nee(  support.  Call  us  for  programming  tips  S 
and  frieridTy  advice  too!  § 
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SPECIALS: 


Wordstar . $275 

Supercalc . $189 

Infostar . $caii 

Superwriter . $245 
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Aspen  Software® 

Grammatik 

$75- 

$69 

y* 

y* 

Wordstar/ Mailmerge  $750 

$350 

y> 

y* 

t* 

Visicorp® 

Mailmerge 

$250 

$139 

V* 

V* 

V* 

$250 

$189 

Spellstar 

$250 

$155 

V* 

y0 

Visicalc  256K 

y* 

C 

Infostar 

$495 

$Call 

V* 

V* 

Visidex 

$250 

$189 

y* 

Reportstar 

$350 

$219 

V* 

V* 

V* 

Vlsifile 

$300 

$229 

y* 

A 

VisiT  rend/Plot 

$300 

$229 

S 

L 

Sorcim® 

Desktop  Plan 

$300 

$229 

y0 

Supercalc 

$295 

$189 

V* 

V* 

V* 

Visischedule 

$300 

$229 

y0 

L 

Superwriter 

$395 

$245 

V* 

V* 

V* 

Condor® 

Spellguard 

$195 

$139 

V* 

y> 

y* 

$295 

$229 

V* 

y0 

Condor  20-1 

AshtonTate® 

Condor  20-2 

$595 

$459 

V* 

y0 

dBase  II 

$700 

$Call 

V* 

V* 

Condor  20-3 

$995 

$699 

V* 

y* 

Innovative® 

Fox  &  Geller® 

T.I.M.  Ill 

$495 

$359 

V* 

Quickcode 

$295 

$229 

V* 

Microsoft® 

Continental® 

Multiplan 

$275 

$219 

V* 

V* 

Home  Acct.  Plus 

$150 

$119 

y0 

✓ 

Lexisoft® 

First  Class  Mail 

$125 

$99 

y0 

Spellbinder 

$495 

$289 

V* 

V* 

Denver  Software® 

Lifetree® 

Easy  Accounting 

Volkswriter 

$195 

$155 

GL;  AR;  AP 

$700 

$499 

y' 

Microstuf® 

Crosstalk 

Information  Unlimited® 

$195 

$149 

V* 

V* 

Easywriter  II 

Easy  Speller 

$350 

$175 

$255 

$145 

y' 

y ' 

Easy  Filer 

$400 

$299 

y0 

DIAMOND  SOFTWARE  SUPPLY  INC. 

484  Lake  Park  Ave.,  Suite  123 
Oakland,  CA  94610 


We  offer  technical  support  (415)  893-7676 

TO  ORDER  CALL  TOLL  FREE  1-800-227-0545 

In  California  1-415-893-7676 

Inti.  Telex  338139  (attn;  149) 

WE  ACCEPT  VISA,  MASTERCARD,  AMERICAN  EXPRESS. 

Also  money  order,  cashiers  check,  company  or  personal  check  (allow  14  days  to  clear)  COD  Orders 
add  $4.00.  Add  $3.00  postage  and  handling.  UPS  Blue  add  $3.00  additional  per  item.  Calif, 
residents  add  appropriate  tax.  Dealer  inquires  welcome.  Purchase  orders  accepted  from  qualified 
organizations. 

All  Items  subject  to  availably,  prices  subject  to  change  without  notice. 

®  Manufacturers  trademark  CP/M  Is  a  registered  trademark  of  Digital  Research.  IBM  is  a  registered  trademark  of  International 
Business  Machines. 
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NEWS  FROM  DIGITAL  RESEARCH 


CP/M3.0 

RECEIVES 

LAST  TOUCHE  S 


At  the  same  time  that  CP/M  3.0 
receives  final  touches  before  introduc¬ 
tion  this  fall,  CP/M  2.2  sales  have 
reached  an  all-time  high.  According  to 
Digital  Research  Chief  Operating  Of¬ 
ficer  John  Rowley,  “Just  when  our  2.2 
orders  have  reached  a  peak,  we  are  ap¬ 
proaching  the  introduction  of  our 
latest  version  of  CP/M  --  CP/M  3. 0.  We 
expect  immediate  acceptance  of  the 
new  3.0  version  by  OEMs  when  it  is 
released/' 


Lots  of  companies  are  offering  more 
than  64K,  and  we  wanted  to  give  them 
the  performance  that  is  possible  with 
more  memory.” 

CP/M  3.0  will  be  fully  upward- 
compatible  with  CP/M  2.2  at  the  func¬ 
tional  level.  Application  software  will 
require  no  changes  to  execute  under 
CP/M  3.0.  Two  versions  of  the 
operating  system  will  be  available:  a 
smaller  non-banked,  or  resident, 
system  and  a  larger  bank-switched 


“It ’s  going  to  be  a  greatly  improved 
product  with  better  performance  and 
greater  user-friendliness .  ” 


With  8-bit  hardware  sales  running 
strong,  Digital  Research's  industry- 
standard  CP/M  2.2  operating  system 
continues  its  sweep  of  the  8-bit  field. 
More  than  700  OEMs  are  using  CP/M 
2.2  and  more  3000  application  pro¬ 
grams  have  been  written  for  the 
operating  system.  Industry  experts 
estimate  that  some  700,000  micro¬ 
computer  users  are  taking  advantage 
of  CP/M  2.2  capabilities  at  the  present 
time. 

The  appearance  of  National  Semi¬ 
conductor  CMOS  Z-80  equivalent 
devices,  the  Zilog  Z800,  and  the  10 
mHz  Intel  8085.  plus  the  trend  toward 
larger  memory  in  8-bit  hardware,  in¬ 
dicate  that  the  8-bit  microprocessor 
will  remain  strong  through  the  1980s, 
Rowley  commented. 

MORE  MEMORY 

Explaining  Digital  Research's 
commitment  to  3.0  during  a  period  of 
continuing  r2. 2  success,  Kathy 
Strutynski  of  DRI's  Operating 
Systems  Strategic  Business  Center 
said,  “We  recognize  that  there  is  hard¬ 
ware  out  there  now  that  can  do  more. 


system  which  provides  increased  space 
for  programs. 

At  the  moment,  CP/M  3.0  is  being 
selectively  beta-tested  at  a  small 
number  of  sites  with  some  large  OEMs 
receiving  early  releases  for  informal 
evaluation. 

“We've  combined  our  years  of  ex¬ 
perience  with  the  CP/M  product  line 
and  the  valuable  input  we've  received 
from  our  OEMs  and  end-users  in  our 
design  of  CP/M  3.0,”  said  Kathy 
Strutynkski.  “It's  going  to  be  a  great¬ 
ly  improved  product  with  better  per¬ 
formance  and  greater  user  friendliness. 
Our  major  design  objective  was 
simplicity.” 

File  system  performance  is  im¬ 
proved  through  the  use  of  directory 
hashing,  record  buffering  and  reduced 
disk  selects.  The  use  of  these  features 
is  limited  in  the  non-banked  version 
because  of  memory  requirements. 


Reprinted  with  permission  from  Digital  Research. 
News  Volume  2,  Number  3. 
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CP/M’83  IS  SCHEDULED  IN 
SAN  FRANCISCO,  JANUARY  21-23 


USER  FRIENDLY 

The  operators  of  business  soft¬ 
ware  will  note  a  friendlier  environment 
with  such  features  as  an  auto-login 
allowing  diskette  replacement  without 
a  disk  reset  of  CTRL-C;  date  and  time 
stamping  for  file  creation;  access  and 
update;  a  HELP  facility;  and  a  console 
input/output  redirection  facility  which 
allows  the  input  to  be  read  from  a  file 
or  output  to  be  written  to  a  file.  In  ad¬ 
dition,  the  USER  facility  is  enhanced 
to  allow  the  operator  to  store  common¬ 
ly  used  transient  programs  under 
USER  0  and  access  these  programs 
from  any  USER  number. 

Application  environments  are 
made  possible  through  new  operating 
system  functions  which  allow  the  ap¬ 
plication  program  to  determine  free 
disk  space,  chain  to  another  program 
and  trap  physical  errors.  Other 
enhancements  included  in  CP/M  3.0 
provide  MP/M  II  compatibility  and 
support  of  larger  files  and  drives. 

Hardware  environments  for  both 
banked  and  non-banked  systems  must 
include  an  8080,  8085  or  Z80  CPU, 
disk  devices  (at  least  one  floppy  and 
at  least  two  drives,  one  of  which  can 
be  a  hard  disk),  a  console,  and  a  printer 
is  recommended.  The  banked  version 
will  require  a  minimum  of  two  banks 
with  the  top  region  (4-32K)  in  common 
and  the  low  region  bank  switched;  the 
non-banked  system  requires  approx¬ 
imately  4K  more  than  CP/M  2.2. 
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Digital  Research  Inc.  will  sponsor 
CP/M '83  -  an  international  conference 
and  exposition  for  end-users, 
developers,  distributors  and  retailers 
of  CP/M  software  -  January  21-23  in 
Moscone  Center,  San  Francisco.  The 
show  will  be  produced  by  Northeast 
Expositions,  Inc.  a  major  producer  of 
public  computer  shows. 

CP/M '83  will  feature  hundreds  of 
exhibits  that  will  showcase  the  full 
spectrum  of  applications  packages, 
development  aids,  peripherals,  ac¬ 
cessories,  publications  and  services 
available  to  microcomputer  software 
users.  In  addition,  dozens  of 
workshops,  led  by  world  authorities  on 
CP/M,  including  representatives  from 
Digital  Research,  will  help  those  who 
attend  the  show  understand,  use, 
develop  and  market  CP/M  software. 

Thousands  of  people  are  expected 
to  fill  Moscone  Center  for  the  event 
this  January.  A  large  scale  advertis¬ 
ing  and  promotion  effort,  with  adver¬ 
tisements  in  the  major  computer 


CP/M  also  support  compatibility 
by  defining  a  standard  for  data  inter¬ 
change.  Application  programs  can 
operate  on  a  data  file  and  that  file  can 
be  moved  to  another  system.  Because 
of  the  standard  CP/M  format,  the 
other  system  may  contain  a  different 
type  of  CPU  (e.g.  8080/Z80  disk  mov¬ 
ed  to  an  8086/8088),  or  a  single  system 
could  contain  two  CPUs  simultaneous¬ 
ly  and  a  single  data  file  could  be 
manipulated  by  programs  running  on 
either  CPU. 

In  addition  to  hardware  and  data 
compatibility,  the  CP/M  family  of 
operating  systems  ranges  from  single- 
user,  single-  tasking  (CP/M)  through 
networked  (CP/NET®  )  and  single- 
user,  multi-tasking  (Concurrent  CP/M) 
to  multi-user,  multi-tasking  (MP/M  ®  ). 
Applications  programs  which  adher  to 
the  CP/M  standard  interface  can  run 
on  all  of  thes  compatible  operating 
systems.  This  provides  the  user  with 
an  upgrade  path  as  requirements  and 


magazines,  as  well  as  displays  and 
literature  at  distributorships  and 
retailers,  is  aimed  at  attracting  at¬ 
tendees.  A  direct  mail  campaign  also 
is  targeted  at  some  700,000  CP/M 
users. 

Northeast  Expositions,  which  is 
working  directly  with  Digital  Research 
in  the  production  of  CP/M '83,  has  pro¬ 
duced  other  major  computer  exposi¬ 
tions  and  conferences,  including  Na¬ 
tional  Computer  Shows  and  Ap- 
plefests  in  major  cities  around  the 
country. 

Further  information  on  CP/M'83 
is  available  from  Northeast  Exposi¬ 
tions,  Inc.,  824  Boylston  St.,  Chestnut 
Hill,  MA  02167;  (617)  739-2000. 

Following  CP/M’83,  Digital 
Research  will  present  a  seminar, 
January  24-28,  for  IS  Vs  in  Pacific 
Grove,  CA.  Details  may  be  obtained 
from  Seminar  Coordinator  Peggy 
Anderson,  P.  O.  Box  579,  Pacific 
Grove,  CA  93950;  (408)  646-6012. 


The  key  to  the  success  of  CP/M  as 
a  widely  accepted  operating  system  is 
compatiblity.  This  compatibility 
ranges  from  hardware  compatibility, 
data  interchange  and  flexible 
operating  system  options  to  a  vast  ar¬ 
ray  of  compatible  software. 

The  CP/M  operating  system's 
primary  feature  is  its  ability  to  sup¬ 
port  the  concept  of  “Object  Code 
Transportability.”  This  means  that  a 
program  which  works  on  one  CP/M 
system  will  work  on  another  CP/M 
system  even  if  the  CPU,  disk,  terminal 
and  printer  are  all  different.  One 
system  could  have  an  8080,  a  mini¬ 
floppy,  a  teletype  and  a  matrix  printer 
while  another  could  have  a  Z80,  a  hard 
disk,  an  intelligent  terminal  and  a  let¬ 
ter  quality  printer.  The  user  software 
interacts  with  these  devices  via  CP/M 
which  hides  the  differences  so  that 
each  application  program  perceives 
the  system  to  have  the  same  basic 
capabilities. 

continued  on  page  15 
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COMPATIBILITY 

THE  KEY  TO  CP/M 


SLUDER  quality"””1 


COMPUPROl  DEALERS 


10  20  &  40  MEGABYTE  HARD  DISKS  in  cabinet  with 

HEAVy  my  power  supply.  F0RMA77EB,  7 £57 ED,  BURNED  IN  with  one  year  limited 
warranty. 


BEST  of  all  ONE  LOW  PRICE 


r 

i 


BUY  OhC  OR  ONE  HUNDRED  WHEN  YOU 


NO  MINIMUM  PURCHASE  -  HIGHEST  DISCOUNT. 
NEED  THEM. 


ALL  DEALERS 


MAINFRAME,  FLOPPY  & 
HARD  DISK  SUBSYSTEMS  READY  TO  RUN  „lth 

popular  S-100  components.  Also  Offline.  SU1 XR  miQiMO)  7LLLUK.  gODBOUT, 
TOMS.  and  SEA77LB  SlIST&'iS  at  the  LOWEST  PRICES.  We  distribute  Lexisoft 
SPELLBINDERtm  which  includes  mailmerge,  sort,  calc  utilities,  and 
capability  for  invoice  and  order  entry  preparation.  Many  other  features. 
Call  or  write  for  information. 


END  USERS 


UPGRADE  your  COMPUPRO-GODBOUT  sys¬ 
tems  to  10,  20  or  40  megabyte  hard  disk.  Includes  hard  disk,  cabinet, 
power  supply  and  Disk  II  with  CP/M  2.2^  .  Tested,  formatted,  one  year 
limited  warranty.  10  meqabyte  $3095.00,  20  megabyte  $3495.00,  40  meqabyte 
$3895.00. 

SLUDER  IN7EQRA7ED  SyS7EfrlS  -  READY  TO  BOOT  AN)  RUN  — 

Teletek  Systemaster  Z80A,  64K,  (2)  5"  DSDD  Drs,  10  slot  MF,  CP/M,  SB 
Above  but  w/(l)  5"  DSDD  &  (1)  8MB  HD 
As  first  but  w/(l)  5”  DSDD  &  (1)  16MB  HD 
As  first  but  w/(2)  8"  DSDD-2.4  MB 

As  first  but  w/6  slave  SBC-1  128K,  20MB  HD,  (1)  8"  DSDD 
Above  but  w/20  slot  MB  &  16  slave 

LOMAS  10MHz  8086,  128K  RAM  67,  LDP72,  Hazitall,  (2)  8"  DSDD,  10  slot 
CP/M  86  &  Spellbinder 

Above  Lomas  but  w/(l)  8"  DSDD  &  (1)  40MB  HD 
As  first  Lomas  but/8MHz  8086,  MPM86,  256K-D 
Above  Lomas  MPM  system  but  w/lOMB  HD 

GODBOUT  85/88,  RAM  17,  Disk  1,  I/O  I,  10  slot  (2)  8"  DSDD,  CP/M,  SB 
Above  but  w/CPUZ 

Godbout  MPM8-16,  1/04,  (2)  RAM  21,  SSI,  85/88,  Disk  1,  (2)  8”  DSDD 
Above  Godbout  MPM  system  but  w/8086 

FOR  HARD  DISKS  FOR  Q0DB0U7  SEE  ABOVE  •END  USER *  N07A710N 
SEATTLE  8086  CPU  Set,  128K  Seattle  RAM,  SCP  Disk  Contr.,  MSDOS 

CP/M,  Spellbinder,  and  CompuPro  are  registered  trademarks  of  Digital 
Lexisoft,  and  Godbout  Electronics  respectively. 


$  1895. 
2995. 
3495. 
2495. 
10995. 
19995. 

3425. 
6995. 
4295 . 
6895. 
2895. 
2795. 
cab  5495 . 
5820. 

3795. 

Research 


PO  BOX  951,  WESTMINSTER,  CA,  92683-0951- 


714-  895  1746 
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hardware  grow.  No  other  microcom¬ 
puter  operating  system  family  pro¬ 
vides  such  a  broad  range  of  operating 
systems  while  still  maintaining  object 
code  transportability. 

SOURCE  CODE  TRANSPORTABILITY 

Just  as  CP/M  provides  object 
code  transportability,  Digital 
Research  provides  source  code 
transporability  using  out  line  of  quali¬ 
ty  languages.  Programs  written  in  a 
Digital  Research  language  run  virtual¬ 
ly  unmodified  across  the  entire  range 
of  CPUs  on  which  CP/M  is  running 
(8080,8086/  8088  and  68000). 

This  provides  the  software  writer 
the  opportunity  to  write  an  application 
program  once  and  distribute  it  to  a 
wide  audience  of  computer  owners 
with  different  hardware  configurations 
and  different  CPUs.  The  program 
maintenance  and  improvement  costs 
are  significantly  lower  which  means 
that  the  software  writers  can  provide 
improved  functionality  to  all  of  then- 
uses  simultaneously. 

In  addition  to  compatibility  bet¬ 
ween  machines  containing  different 
CPUs,  Digital  Research  provides  pro¬ 
ductivity  tools  which  provide  com- 
patiblity  between  programs  written  in 
different  languages  and  between 
programmers. 

INCREASED  FLEXIBILITY 

Access  Manager®  provides  a 
common  data  file  format  between  pro¬ 
grams  written  in  different  languages 
just  as  CP/M  provides  a  common  disk 
format  between  different  configura¬ 
tions  and  CPUs.  Programmers  now 
can  write  applications  which  create  in¬ 
dexed  data  files  and  manipulate  the 
file  in  whatever  language  is 
convenient. 

No  longer  is  a  user  required  to  use 
the  language  the  software  was  written 
in,  but  may  use  the  language  the  user 
is  most  comfortable  with.  This  great¬ 
ly  increases  the  flexibility  of  an  ap¬ 
plication  program  for  both  the  user 
and  the  software  writer. 

Display  Manager®  provides  a 
portable  interface  to  display  devices. 
Screen  oriented  programs  can  now  be 
written  which  need  not  be  manually 
reconfigured  for  each  terminal  device. 
A  software  writer  can  use  such 
features  as  highlighting  and 
underscoring  and  if  the  user’s  terminal 
does  not  have  these  features,  Display 
Manager  will  automatically  adapt  to 
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the  user's  hardware.  This  will  increase 
the  availability  of  software  which  uses 
display  devices  efficiently.  It  also  will 
provide  a  method  for  owners  of  less 
capable  terminals  to  use  the  software 
without  customization. 

For  the  systems  level  program¬ 
mer,  the  Symbolic  Instruction  Debug¬ 
ger  (SID®  )  is  a  tool  which  is  compati¬ 
ble  with  Digital  Reseach  languages. 
The  linkers  which  accompany  the 
language  products  can  produce  a 
.SYM  file  containing  information 
regarding  the  location  of  variables  and 
subroutines  in  the  compiled  and  link¬ 
ed  program.  The  user  then  can  set 
breakpoints,  display  and  modify 
memory  using  symbolic  names.  This 
provides  the  programmer  the  ability  to 
debug  without  remembering  where  the 
linker  located  each  item  in  the  com¬ 
puter's  memory. 

Also  for  the  systems  programmer 
is  XLT86®  which  will  convert 
assembly  language  programs  for  the 
8080  into  their  equivalent  program  for 
the  8086/8080.  Unlike  other  con¬ 


verters,  XLT86  actually  compiles  the 
8080  assembly  language  into 
8086/8088  assembly  language,  keeping 
track  of  register  and  flag  usage  so  that 
the  resulting  code  is  a  true  optimized 
translation  and  not  just  a 
transliteration. 


AUTHORS: 

Your  literary  contributions 
are  invited.  As  a  publication 
dedicated  to  the  CP/M  community 
we  are,  of  course,  looking  for 
related  articles.  However,  we  are 
also  interested  in  the  computer 
industry  as  a  whole.  Please  send 
your  typed  (double-spaced)  items 
to  CP/M  REVIEW,  2711  76th  Avenue 
Southeast,  Mercer  Island,  WA  98040. 
Unacceptable  manuscripts  will  be 
returned  if  accompanied  by 
sufficient  first  class  postage. 

Not  responsible  for  lost  manu¬ 
scripts  or  photos. 


TELEX 
FOR  CP/M 

The  MicroTLX  software  with  your  modem  is 
all  you  need  to  connect  to  the  Western 
Union  network.  Once  online  to  Western 
Union,  you  may  send  and  receive  Telex, 
TWX®,  Mailgram®,  International  Telex, 
Cable  and  Telegram  messages  directly 
from  your  CP/M  computer.  MicroTLX 
provides  automatic  dialing,  auto¬ 
matic  answer,  unattended  opera¬ 
tion  and  automatic  retry  of  unan¬ 
swered  calls.  Included  with 
MicroTLX  is  an  easy  to  under¬ 
stand  manual  with  examples  of  all 
message  types,  model  message 
files  on  disk,  and  an  online  help 
facility.  MicroTLX  is  available  to¬ 
day  with  support  for  the  most  com¬ 
mon  modems,  more  are  being  added  as 
necessary.  Price  $150.00  . 

MicroTLX 

Turn  your  CP/M®  computer  into  an  intelligent  Telex/ TWX  machine 


1291  E.  Hillsdale  Blvd.  Suite  109  Foster  City,  California  94404  (415)  349-9336 

TWX5,  Mailgram*  are  registered  trademarks  of  Western  Union,  inc.  CP/M*  Isa  registered  trademark  of  Digital  Research,  Inc. 
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POWER 


UP! 

A  guide  to  understanding  the 
internal  happenings  of  your 
computer. 


by  Stu  Stern 

For  those  of  you  who  have  often 
wondered  about  or  wished  to  have  an 
understanding  of  your  computer’s  in¬ 
ternal  happenings,  this  article  will  pro¬ 
vide  insight  into  that  activity.  In  ad¬ 
dition,  some  of  the  rudimentary  func¬ 
tions  of  the  “operating  system”  will  be 
discussed. 

In  the  wake  of  rapidly  changing 
technology,  microcomputers  and 
related  software  have  become 
sophisticated  and  relatively  inexpen¬ 
sive.  As  a  result,  microcomputers  are 
now  used  in  a  large  percentage  of  our 
daily  activities,  both  in  business  and 
the  home.  Because  of  the  “human 
engineered”  aspect  of  this  technology, 
people  now  operating  this  equipment 
no  longer  need  the  technical  expertise 
that  was  once  required.  The  computer 
is  now  analogous  to  an  appliance,  a 
piece  of  office  equipment,  or  a  game; 
when  needed,  it  is  merely  turned  on 
and  enjoyed.  From  the  instant  in  time 
when  the  microcomputer  is  “turned 
on”  to  the  moment  it  is  ready  for  use, 
a  lot  of  activity  has  taken  place. 

A  computer  does  not  have  a  native 
intelligence.  It  will  not  do  anything 
(execute)  without  appropriate  instruc¬ 
tions  (the  program  sometimes  referred 
to  as  “software”).  The  initialization 
process,  with  respect  to  the  software, 
is  to  load  the  operating  system  (or  a 
portion  of  it)  into  memory  and  to  ex¬ 
ecute  it.  In  most  disk-oriented 
microcomputer  systems,  six  steps 
comprise  the  startup  procedure: 

1.  System  reset. 

2.  Jump  to  a  permanently  resi¬ 
dent  program. 

3.  Loading  of  the  system  loader 
program, 

4.  J umping  to  and  executing  the 
system  loader  program. 

5.  Loading  the  operating  system 
program. 

6.  Jumping  to  and  executing  the 
operating  system  program. 


Once  your  microcomputer  is 
powered  on  or  the  “reset”  button  is 
depressed,  the  electronics  notify  all 
microcomputer  components  of  the 
system  reset  so  that  each  component, 
in  turn,  may  perform  any  electronic  or 
logical  initialization  required. 

In  general,  most  microprocessors 
are  architectually  designed  to  initiate 
the  execution  of  instructions  by  forc¬ 
ing  a  “jump  instruction”  (automatical¬ 
ly  jumping)  to  a  specific  location  in  the 
computer’s  memory.  This  area  of 
memory  must  contain  a  small  pro¬ 
gram,  known  as  the  “bootstrap”.  It  is 
the  bootstrap’s  function  to  “start”  the 
process  of  loading  the  operating 
system  from  disk  into  memory.  In  a 
good  percentage  of  microcomputer 
systems,  the  bootstrap  program  is 
relatively  small  in  size  and  is  written 
to  load  only  one  sector  of  disk  infor¬ 
mation  into  memory. 

At  this  point,  a  slight  difficulty  is 
encountered.  The  normal  storage  or 
memory  used  by  you  and  your  pro¬ 
grams  is  called  RAM  (Random  Access 
Memory).  Programs  and  data  may  be 
stored  and  retrieved  from  RAM,  but 
once  power  is  removed  from  the 
device,  the  contents  are  lost.  The 
bootstrap,  therefore,  must  reside  in  a 
non  -  destructable  memory  device 
called  a  ROM  (Read  Only  Memory). 
ROM  does  not  have  the  destructive 
properties  of  RAM,  during  power  shut 
down,  and  will  permanently  maintain 
the  program  inscribed  on  it.  Like  its 
name  implies,  however,  programs  or 
data  cannot  be  stored  in  it  by  you, 
without  possessing  the  appropriate 
hardware. 

It  should  be  noted  that  micro 
systems  that  do  not  have  a  disk,  and 
immediately  appear  in  the  Basic  Inter¬ 
preter,  terminate  their  initialization 
process  here.  These  systems  lack  the 
support  of  a  fast  storage  media  and 
must  rely  on  the  system  being  per- 
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manently  resident  within  the 
microcomputer  system.  In  comparison 
to  the  bootstrap  program,  the  Basic 
Interpreter  program  resides  complete¬ 
ly  in  ROM  (which  includes  some  form 
of  a  primitive  operating  system). 

Within  CP/M,  the  bootstrapped 
disk  sector  contains  the  “boot”  pro¬ 
gram.  The  boot  is  designed  to  load  the 
operating  system  itself.  In  more  exten¬ 
sive  systems,  the  boot  would  load  an 
elaborate  system  loader,  which  would 
load  the  operating  system  in  turn. 


|_RESET_| 
BOOTSTRAP  (ROM) 


I  ' 

BOOT  (Disk  to  RAM)  I 

I  , 


l(  CPM  (Disk  to  RAM)  j 

1 

r 

I 

FIGURE  1.  Initialization 

After  the  boot  program  has  load¬ 
ed  and  transferred  control  (jumped)  to 
the  operating  system,  initialization 
processing  is  complete.  Receiving  con¬ 
trol,  the  operating  system  will  either 
search  for  an  initial  program  to  ex¬ 
ecute  (if  the  capability  exists),  or  re¬ 
quest  its  first  command  from  you,  via 
the  console. 

WHY  YOU  NEED  AN  OPERATING 
SYSTEM 

The  operating  system  program 
itself  can  be  thought  of  as  the  “super¬ 
visor”  of  the  system.  It  establishes  the 
environment  under  which  you  will 
work.  The  facilities  provided  by  this 
environment  will  differ  with  respect  to 
the  kind  of  processing  for  which  your 
computer  has  been  designed.  Most  of 
the  micros  used  in  business,  schools, 
or  offices  have  a  particular  orientation, 
such  as  word  processing  or  computer- 
aided  instruction.  However,  most 
systems  are  supported  by  a  general 
purpose  operating  system.  The  ser¬ 
vices  offered  are  general  in  nature,  and 
a  wide  variety  of  utilities  are  provided. 

The  operating  system  provides 
three  categorical  functions: 

1.  Control  and  Management.  It 

provides  for  the  control  and 


management  of  the  computer’s 
resources,  such  as,  command  pro¬ 
cessing,  job  control,  memory  alloca¬ 
tion,  disk  file  allocation,  internal 
timing  sequences,  etc. 

As  mentioned  earlier,  the  com¬ 
puter  cannot  think  for  itself  and 
requires  some  portion  of  the 
operating  system  to  be  resident  at 
all  times  to  help  and  support  the 
programs.  This  function  of  the 
system  is  hierarchical  in  nature  and 
is  synonymous  to  a  program 
without  end.  When  you  “powered- 
on”  or  “reset,”  it  was  there  to 
prompt  you  for  your  first  com¬ 
mand.  Later,  when  you  initiated  a 
program,  the  operating  system 
loaded,  executed,  and  supported  it 
throughout  the  program’s  duration. 

To  further  illustrate  this,  let’s 
review  the  life  cycle  of  a  typical 
transient  program,  such  as  word 
processing,  a  spread  sheet,  or  a  file 
copy  utility: 

•  The  user  is  prompted  for  the 
next  command,  via  the  console. 

•  The  user  requests,  through 
the  appropriate  command,  the 
execution  of  a  specific  program. 

•  The  operating  system,  via 
the  Command  Processor,  inter¬ 
prets  the  command,  determines 
what  command  has  been  input 
and  jumps  to  that  portion  of  the 
system  to  initiate  the  user 
request. 

•  The  program  is  brought  from 
disk  and  loaded  into  the 
microcomputer's  memory,  at  a 
designated  location.  Control  is 
transferred  to  the  program  by 
the  operating  system  jumping  to 
the  first  executable  instruction 
of  that  program. 

•  While  in  control,  the  tran¬ 
sient  program  can  use  the  ser¬ 
vices  and  utilities  that  reside 
within  the  operating  system’s 
environment. 

•  When  the  program  has  com¬ 
pleted,  it  jumps  back  to  the 
operating  system,  which  in  turn 
requests  the  next  user  command 
by  displaying  the  prompt  sym¬ 
bol  on  the  console. 

In  more  sophisticated  systems, 
“multi-tasking”  is  possible.  Multi¬ 
tasking  means  that  more  than  one 
transient  program  (a  synonym  for 
task)  can  be  running  simultan¬ 
eously.  In  this  environment,  it  is 
not  possible  for  the  operating 


system  to  turn  control  over  to  a 
single  program  and  let  it  run  until 
completion.  All  programs  must  run 
concurrently.  This  sharing  of  the 
microprocessor  is  accomplished  by 
a  module  called  a  “scheduler”  or 
“dispatcher”.  There  are  several 
techniques  used  to  switch  execution 
from  one  program  to  the  next.  The 
algorithm  used  is  a  function  of  the 
type  of  processing  desired  (i.e.  all 
programs  are  to  share  computing 
time  equally,  such  as  in  a  multi¬ 
user  system;  some  programs  must 
run  faster  than  others,  as  in  a  com¬ 
munications  network  environment). 

2.  Housing  Primitive  Programs. 
The  operating  system  houses  the 
primitive  programs  required  to  con¬ 
trol  your  microcomputer’s  unique 
hardware  components. 

These  programs  support  the 
detailed  specifications  required  to 
manipulate  each  of  your  microcom¬ 
puter’s  components  (i.e.,  reading  a 
character  from  the  keyboard,  posi¬ 
tioning  and  placing  a  character  on 
the  CRT,  performing  the  multiple 
steps,  and  timing  sequences  re¬ 
quired  to  access  data  on  a  disk, 
etc.).  In  addition,  conversion 
routines  (such  as  ASCII  to  hex)  and 
internal  system  utilities  are  also 
provided. 

For  example,  while  program¬ 
ming  in  a  language  such  as  BASIC, 
you  input  a  character  from  the 
keyboard.  Most  “higher  level” 
languages  will  not  input  the 
character  directly,  but  will  use  the 
services  of  the  operating  system 
and  “request”  a  character  be  read 
from  the  keyboard.  The  use  of  the 
system's  primitives  or  “drivers,”  as 
they  are  sometimes  called, 
eliminates  the  need  to  re-invent  the 
wheel  and  provide  for  optimized 
programming,  in  terms  of  speed 
and  compaction  of  program  size. 

Each  computer  system  can, 
for  conversation  sake,  be  con¬ 
sidered  different.  Even  if  you  have 
purchased  the  same  system  as  a 
friend,  it’s  probably  safe  to  say  that 
given  time  your  system  will  change, 
with  that  brand  X  printer  that  you 
found  on  sale  or  the  brand  Y  music 
board  that  you  added  for  the  kids. 
It  is  through  the  use  of  the 
system's  drivers  and  “standard” 
driver  interfaces  (calling  pro¬ 
cedures)  that  the  impact  of  these 
hardware  component  differences 
are  absorbed. 

continued,  on  page  76 
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Complete  software  package 
including: 


CP/M  Operating 
WordStar®  Word  Processing 
Microsoft®  BASIC  80 
NorthStar  compatible  BAZIC® 
Spelling  Checker 
Electronic  Spreadsheet 


Full  size  smart  terminal  with  detachable  keyboard 


. . 

4MHz,  Z80A™  CPU 
64K  RAM  main  memory 
200  Kbyte  514 11  floppy  disk 
(Osborne,  Xerox,  IBM  formats) 
Two  serial  ports 


•  w 


You  can’t  buy  more 
computer  for  less. 


$1790  is  the  total  retail  price  of  the  complete  Micro 
Decision™  System  you  see  in  this  ad.  And  that 
includes  the  computer  with  a  disk  drive,  a  full  size 
smart  terminal,  and  over  $  1800  worth  of  software. 
No  other  business  computer  available  today  offers 
so  much  for  so  little  (a  comparable  Apple  system 
costs  almost  twice  as  much). 

The  Micro  Decision  is  a  bargain  any  way  you  look 
at  it  The  computer  alone,  with  all  that  software 
and  one  disk  drive  is  only  $1195.  If  you  want  to 
add  another  disk  drive,  the  price  is  still  great:  just 
$1545.  And  the  smart  terminal  is  only  $595.  Retail. 
As  for  the  microcomputer  itself,  our  Micro  Decision 


includes  a  64K  CP/M®  2.2  Operating  System.  That's 
the  industry  standard  operating  system  that  gives 
you  access  to  over  2000  business  programs  (avail¬ 
able  right  now— right  off  the  shelf). 

If  you'd  like  more  information,  or  to  find  out  about 
our  substantial  quantity  discounts,  call  us  at  (415) 
430-1970.  We'll  introduce  you  to  more  Morrow. 
And  less  price. 

LOOK  TO  MORROW  FOR  ANSWERS  TODAY 

MORROW  DESIGNS 

600  McCormick  St.  W  H 
San  Leandro,  CA  94577  L  I 
(415)  430-1970  1  i 


CP/M  is  a  registered  trademark  of  Digital  Research.  Inc. 
Z80A  is  a  trademark  of  Zilog,  Inc. 

WordStar  is  a  registered  trademark  of  MicroPro.  Inc. 
Microsoft  is  a  registered  trademark  of  Microsoft 
Corporation 

BAZIC  is  a  registered  trademark  of  Micro  Mike's.  Inc. 
Micro  Decision  is  a  trademark  of  Morrow  Designs 


IN  THE  PUBLIC  DOMAIN 


A  New 

CBASIC  Users  Group 

Needs  Your  Support 


At  your  last  computer  club  meeting 
the  secretary  probably  read  the  letter 
that  follows,  or  it  was  reprinted  in  the 
club  newsletter. 


September  9,  1982 

Dear  CP/M  Users , 

I  obtained  your  name  from  Digital 
Research's  list  of  CP/M  users  groups 
and  am  writing  to  ask  for  help  from  your 
group. 

I  have  wondered  for  years  why  there 
was  no  users  group  for  CBASIC  users. 
I  have  used  CBASIC  myself  since  1978 
and  find  it  to  be  a  very  good  program¬ 
ming  language  for  business  applications. 

If  I  can  generate  enough  interest  to 
gather  several  disks  of  CBASIC, 
CB ASIC-86  or  CB-80  source  code,  I  will 
undertake  to  operate  a  CBASIC  users 
group.  The  primary  goal  of  this  group 
would  be  to  distribute  public  domain 
business  and  professional  software. 
Although  I  have  no  interest  in  games, 
if  the  interest  is  there,  they  could  be 
gathered  together  and  distributed 
separately. 

If  possible,  please  distribute  copies 
of  this  letter  to  anyone  who  might  be  in¬ 
terested  and  let  me  know  if  your  group 
distributes  any  CBASIC  public  domain 
software  at  this  time.  If  so,  how  may  I 
arrange  to  distribute  copies  through  the 
CBASIC  USERS  GROUP ? 

Sincerely, 

SIGNED 

Caddy  McCall 
P.O.  Box  26321 
Austin,  TX  78755 

Your  Public  Domain  editor  decid¬ 
ed  to  look  a  little  deeper  and  see  if  Mr. 
McCall  was  ready  to  give  the  time  and 
assume  the  responsibility  that  such  an 
undertaking  would  require.  We  found 
that  he  is  a  very  public-spirited  in¬ 
dividual  and  has  worked  out  most  of 
the  details  to  get  the  user  group 
underway. 


CP/M  REVIEW  intends  to  sup¬ 
port  his  effort.  The  following  are  his 
initial  thoughts  and  ground  rules, 
however,  he  is  open  to  suggestions  for 
improvements  and  can  be  contacted  at 
the  address  below. 

Objectives  of  the  group.  The  purpose 
of  the  CBASIC  USERS  GROUP  is  to 
make  it  possible  for  business  and  pro¬ 
fessional  users  of  CBASIC,  CB-80  and 
CBASIC/86  to  stop  reinventing  the 
wheel  and  share  proven  software 
among  themselves.  This  could  be 
anything  from  a  short  useful  routine 
(such  as  a  perpetual  calendar  program) 
to  an  integrated  general  ledger  system. 
Initially  there  is  no  interest  in  games. 

Fees.  The  initial  membership  fee  is 
$20.00,  which  includes  the  first  year’s 
dues.  Thereafter,  the  annual  dues  are 
$10.00  per  year.  The  fees  cover  an  ad 
hoc  Newsletter  which  will  include 
general  CBASIC  news;  new  con¬ 
tributed  software,  and  a  current  list  of 
available  programs.  Contributors  of 
public  domain  software  will  have  one 
year’s  dues  waived. 

Membership.  Persons  seeking 
membership  should  fill  out  the  follow¬ 
ing  questionnaire  and  forward  to: 
CBASIC  USERS  GROUP 
c/o  Caddy  McCall 
P.O.Box  26321 
Austin,  TX  78755 

Distribution  of  software.  Initially  the 
distribution  format  will  be  limited  to 
8"  CP/M  standard  single  density  flop¬ 
py  disks.  Some  arrangements  are  be¬ 
ing  made  to  distribute  in  other  formats 
and  by  electronic  mailboxes;  we’ll  keep 
you  informed  in  this  column.  Bona  fide 
distributors  of  public  domain  software 
(non-profit  orginizations,  clubs,  etc.) 
will  be  granted  permission  to  re¬ 
distribute,  and  in  fact  are  encouraged 
to  do  so.  The  fee  for  direct  distribution 
is  $12.00,  which  includes  a  new  8”  flop¬ 
py  disk  and  shipping  in  a  protective 
container. 
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Documentation.  All  contributed  soft¬ 
ware  must  be  accompanied  by  a  .DOC 
file  containing  information  to  allow  a 
beginnning  CBASIC  programmer  to 
adopt  the  program  to  his  system.  The 
.DOC  file  should  also  contain  the 
minimum  hardware  requirements; 
main  memory  etc.,  and  any  other 
comments  that  will  ease  the 
implementation. 

Logistics.  To  contribute  a  program: 

1)  Prepare  an  8”  single  density  CP/M 
disk  with  a  well  commented  source 
listing  of  the  program  and  the  .DOC 
file. 

2)  Fill  out  and  sign  the  “Statement  of 
Transmittal’'. 

3)  Be  sure  to  include  application  of 
membership  if  not  a  member  for  the 
waiver  of  fees. 

4)  Mail  to  the  address  above. 

A  final  word.  Mr.  McCall  is  combing 
the  existing  sources  of  public  domain 
software  for  programs  that  satisfy  our 
objectives.  If  that  search  yields 
anything  it  will  only  take  a  few 
pioneers  to  get  this  worthwhile  effort 
off  the  ground.  Search  through  your 
volumes  of  software. 

CATALOG  OF  PUBLIC  DOMAIN 
SOFTWARE 

The  New  York  Amateur  Com¬ 
puter  Club,  Inc.(NYACC)  announces 
the  availability  of  Book  3  of  the 
Catalog  of  Public  Domain  Software. 
This  266  page  catalog  contains  tables 
of  contents  and  abstracts  of  the  files, 
and  document  files  contained  on 
diskette  volumns  published  by  the 
CP/M  Users  Group  and  the  SIG/M 
(Special  Interest  Group/Microcom- 
puters).The  public  domain  software 
libraries  contain  languages,  applica¬ 
tions  packages,  utilities,  games  and 
much  more. 

The  price  is  $10  plus  $1  for  handl¬ 
ing  and  can  be  ordered  from: 

New  York  Amateur  Computer  Club 
Box  106 

Church  Street  Station 
New  York,  N.Y.  10008 

For  further  information  contact: 
Susan  Perricone  212  243-0325 


TO  THE  CBASIC  USERS  GROUP: 


Program  name: _ Date: 

Original  author: _  Date: 

Latest  revision: _ Date: 

Contributed  by: _  Date: 


Restrictions  on  usage:. 


Program  file  name: _ Doc  file  name:. 

Purpose  of  program: _ Version: _ 


Additional  documentation  available  from: 

Name: _ 

Street: _ 

City: _ 

Source  language: _ 

Req’d  software: _ 


Req’d  operating  system:. 


Req’d  hardware:. 


Req’d  hardware  mods:. 


Req’d  software  mods:. 


Difficult  to  modify?  1=very  easy,  10  =  very  difficult: _ 

STATEMENT  OF  TRANSMITTAL: 

I  hereby  certify  that  I  am  either  the  author  or  the  owner  of  the  software 
herein  described,  or  that  the  author  or  owner  of  said  software  has  authorized 
me  to;  and  I  do  hereby  donate  said  software  to  the  Public  Domain,  subject  on¬ 
ly  to  the  restrictions  listed  above.  I  further  make  no  claimes  as  to  the  reliabili¬ 
ty,  documentation  or  its  suitability  for  any  purpose.  I  am  not  responsible  for 
any  damages  or  losses  resulting  from  the  use  of  this  software 

DONATED  TO  THE  PUBLIC  DOMAIN  ON  THIS  DATE: _ 

SIGNED  BY: _ 


NOTES: 
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COMPUTER  LINGUISTICS 


THE 

FLEXIBILITY 

OF  C 


by  Bill  King 


The  C  programming  language  was  created  in  the  early 
1970s  by  Dennis  Ritchie  and  Brian  Kemighan,  computer 
researchers  at  Bell  Telephone  Laboratories  in  Murray  Hill, 
New  Jersey.  They  were  frustrated  with  the  limitations  of 
existing  languages  and  systems  for  minicomputers.  C  was 
designed  as  an  operating  system  development  language  and 
with  it,  Ritchie  and  Kernighan  wrote  the  popular  Unix 
operating  system.  Unix  and  C  grew  up  together. 

The  features  that  make  C  a  good  operating  system 
development  language  make  it  a  outstanding  microcom¬ 
puter  application  language:  flexibility,  efficiency,  porta¬ 
bility,  and  readability. 

FLEXIBLE  OPERATORS 

C  has  the  usual  operators  for  addition,  subtraction, 
multiplication,  and  division,  but  C  also  has  built-in 
operators  for  modulus  division,  shift  left,  shift  right,  bit¬ 
wise  AND,  bit-wise  OR,  bit-wise  exclusive  OR,  and  bit-wise 
NOT. 


Sample  C  Operators 


x  %  n 

the  remainder  of  x  divided  by  n 

x  <  <n 

the  value  of  x  shifted  left  n  bits 

x  >  >  n 

the  value  of  x  shifted  right  n  bits 

x  &  n 

the  bit-by-bit  AND  of  x  and  n 

x  |  n 

the  bit-by-bit  OR  of  x  and  n 

x  /x  n 

the  bit-by-bit  XOR  of  x  and  n 

~x 

the  bit-by-bit  complement  of  x 

The  C  philosophy  is  not  to  hide  the  underlying  hardware 
architecture,  but  to  make  it  accessible  in  a  formal  and 
straight-forward  manner. 

For  machines  that  have  a  fetch-and-increment 
instruction: 
i  +  + 

is  equivalent  to: 
i  =  i  +  1 

but  can  be  used  anywhere  a  reference  to  i  is  used.  Like: 
while  (i  +  +  <  23)  { 

}  _ 

Bill  King  develops  imbedded  operating  systems  for  sophisticated  X-ray  im¬ 
aging  systems  at  Ratel  Labs,  Inc,,  a  Sunnyvale,  California  based  medical 
instruments  company.  He  has  worked  in  communications  and  aerospace 
companies  developing  software  tools.  He  refuses  to  work  at  a  company  that 
doesn't  use  C. 


which  compares  i  to  23  then  increments  i.  Similarly,  i~  is 
fetch-and-decrement,  +  +i  is  increment-and-fetch  (i.e.,  uses 
the  incremented  value  of  i  for  the  rest  of  the  expression) 
and  ~i  is  decrement-and-fetch.  Even  on  machines  that  don't 
have  fetch-and-increment  instructions,  the  increment  and 
decrement  operators  help  C  generate  more  efficient  code. 

FLEXIBLE  CONTROL  STRUCTURES 

The  C  IF-THEN-ELSE  looks  like: 

if  (condition)  statement  1; 
else  statement2; 

The  IF  and  ELSE  are  disjoint  statements,  as  in  PL1.  The 
ELSE  matches  the  closest  un-ELSE'ed  IF,  making  it 
necessary  to  insert  empty  ELSE’s  on  occasion: 

if  (conditionl) 

if  (condition2)  statement2; 

else: 

else  statement3; 


C  is  block-structured,  which  means  any  place  a  single  state¬ 
ment  is  allowed,  a  whole  block  of  statements  is  allowed. 
In  C  the  block  delimiters  are  “{”  (left  brace)  and  “}”  (right 
brace).  The  example  above  could  also  be  written: 

if  (conditionl)  { 

if  (condition2)  statement2; 

} 

else  statement3; 

C  has  a  WHILE  and  DO-WHILE  (i.e., REPEAT  UNTIL ): 
while  (condition)  statement; 
do  { 

statement; 

}  while  (condition); 

The  body  of  the  DO- WHILE  loop  is  always  executed  at 
least  once,  but  the  body  of  the  WHILE  might  not  be  ex¬ 
ecuted  at  all. 

C  has  a  very  flexible  FOR  loop  that  has  the  form: 

for  (init;  condition;  increment) 

statement; 
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The  FOR  usually  looks  like: 

for  {i  =  0;  i  <  12;  i  +  +  .  .  .) 
but  is  not  limited  to  arithmetic  operators: 

for  (c  =  getchar  ();  c  !=  ’  ';c  =  getchar  ()); 

reads  characters  up  to  a  blank.  The  “!  =  ”  is  “not  equal  to” 
an  adaptation  of  PL/l’s 

Two  statements  unique  to  C  are  BREAK  and  CONTINUE. 
BREAK  transfers  control  outside  the  nearest  WHILE, 
FOR,  or  DO-WHILE  loop.  CONTINUE  transfers  control 
to  the  end  of  the  nearest  loop;  to  the  CONDITION  part 
of  the  WHILE  and  DO-WHILE,  the  INCREMENT  part 
of  the  FOR.  At  first,  these  two  control  statements  don’t 
appear  to  be  particularly  useful,  but  they  make  many  com¬ 
mon  program  segments  simpler  and  more  straight-forward. 

Take  the  following  code  segment  that  counts  the  let¬ 
ters  in  a  sentence,  ignoring  blanks  and  tabs: 

for  (  count  =  0;  ;)  { 
c  =  getchar  (); 
if  (c  =  =  '  ') continue; 
if  (c  =  =  #  \t')continue; 
if  (c  =  =  V)  break; 
count  +  + ; 

} 

The  FOR  loop  has  only  an  INIT  part,  no  CONDITION  or 
INCREMENT  and  serves  as  a  DO-FOREVER  loop.  GET¬ 
CHAR  ()  is  a  function  that  returns  the  next  character  of 
input  (from  the  terminal).  The  '  \t *  (backslash-t)  is  short¬ 
hand  for  the  tab  character.  When  blank  or  tab  are  input, 
CONTINUE  transfers  control  to  the  (nonexistant)  INCRE¬ 
MENT  part  of  the  FOR,  then  loops.  When  a  period  is  in¬ 
put  ,  BREAK  transfers  control  out  of  the  FOR.  All  other 
input  increments  count. 

The  C  CASE  statement  is  a  little  obscure,  but  again, 
very  flexible.  The  general  form  is: 

switch  (expression)  { 
case  1: 

statements; 

break; 
case  2: 

statements; 

break; 
case  n: 

statements; 

break; 

default: 

statements; 

} 

EXPRESSION  is  evaluated  and  the  appropriate  CASE 
executed  based  on  the  value.  The  choice  of  SWITCH  as  the 
keyword  for  this  construct  is  unfortunate  (rather  than 
CASE,  and  some  other  notation  to  denote  the  CASE  items), 
but  the  really  peculiar  part  is  that  one  CASE  can  “fall  in¬ 
to”  the  next  if  not  terminated  with  a  BREAK.  We  could 
rewrite  the  program  above  that  counts  letters  with  a 
SWITCH,  like  this: 


for  (  count  =  0;  ;  )  { 
switch  (getcharQ)  { 
case  #  ':case  '  \t#: 

continue; 
case  V: 

break; 

default: 

count  +  +  ; 
continue; 

} 

break; 

} 

CASE  blank  “falls  into”  CASE  tab  and  both  execute  the 
CONTINUE  which  forces  a  loop.  CASE  period  BREAK’S 
out  of  the  SWITCH,  then  BREAK’S  out  of  the  loop. 
DEFAULT  (all  other  characters)  increments  COUNT  and 
loops. 

FLEXIBLE  DATA  STRUCTURES 

C  has  Pascal-like  record  types  that  allow  related  data 
items  to  be  tied  together  with  a  single  name.  C  calls  them 
structures. 

struct  employee  { 

char  last _ name  (20); 

char  first _ name  (10); 

char  middle _ initial; 

int  idnum; 

}  worker  1; 

defines  a  generic  EMPLOYEE  data  structure  that  consists 
of  a  20  character  last  name,  10  character  first  name,  single 
character  middle  initial,  and  an  integer  identification 
number.  WORKER1  is  a  single  instance  of  EMPLOYEE. 
The  structure  parts  are  accessed  like  this: 

workerl.  middle _ initial  =  'C'; 

workerl.  idnum  =  12345; 
name  —  workerl.  last _ name 

C  allows  variables  to  be  assigned  to  machine  registers 
to  improve  efficiency.  As  the  number  of  user-assignable 
registers  varies  from  machine  to  machine,  this  can  only  be 
treated  as  a  request,  but  assigning  just  a  few  critical 
variables  to  registers  can  significantly  improve  execution 
speed.  The  statement: 
register  int  i; 

declares  i  to  be  an  integer  and  assigns  it  to  a  register. 

C  has  a  very  flexible  pointer  type.  Pointers  are  declared 
as  pointing  to  a  particular  data  type,  like  pointer  to  integer, 
or  pointer  to  character,  but  can  point  anywhere  in  memory, 
char  *p; 

declares  p  to  be  a  pointer  to  characters  and: 

for  (p  =  100;  p  <  =  200;  p  +  + ) 

*P  =  'O’; 

set  memory  locations  100  to  200  equal  to  character  0. 

Pointers  to  structures  are  allowed,  as  are  pointers  to 
pointers  and  pointers  to  functions,  which  makes  for  variable 
function  calls.  Pointers  assigned  to  registers  are  usually 
used  to  step  through  large  arrays  in  an  efficient  way. 

You  can  take  the  address  of  any  data  item  with  the  “ad¬ 
dress  of”  operator, 
char  iteml; 
p  =  &iteml; 

sets  P  pointing  to  ITEML  continued,  on  page  75 
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How  to  overcome  the 
incompatibilites  of  your  RS232C 
interface. 

CONNECTION 


Tom  Heany,  BA  MA,  is  a  computer  contractor 
residing  in  Washington.  He  specializes  in  soft¬ 
ware  development  and  hardware  interface.  He  has 
developed  several  major  commercial  software 
packages  for  minicomputers  and  CP/M,  including 
a  mail  merge  package  and  two  inventory  control 
packages.  He  has  implemented  many  direct  con¬ 
nect  and  telecomunication  devices  to  a  variety  of 
small  computer  systems. 


by  A.  Thomas  Heany 

The  majority  of  peripheral  devices 
on  the  market  today  such  as  modems, 
terminals,  and  printers  are  offered 
with  a  plug  compatible  method  of  in¬ 
terconnection  known  as  the  RS-232C 
interface.  While  this  interface  is  one  of 
the  most  standard  things  in  the  com¬ 
puting  industry  today,  differences  be¬ 
tween  manufacturers  and  device  ap¬ 
plication  cause  incompatibilities  that 
must  be  overcome  in  actual  use.  In 
many  cases,  devices  can  be  connected 
with  a  simple  cable,  available  from 
Radio  Shack  or  your  local  computer 
store,  and  the  devices  will  function 
without  any  problems.  In  many  cases 
the  device  will  go  into  paper  weight 
mode  and  do  little  more  than  use  elec¬ 
tricity.  In  the  second  case,  the  user  has 
two  options;  hire  someone  to  interface 
the  device  to  the  machine  (and  at  $40 
to  $75  an  hour,  this  can  cost  as  much 
as  the  device),  or  by  a  simple  pro¬ 
cedure,  it  can  be  done  by  the  user. 

THE  RS-232C  STANDARD 

The  IEEE  RS-232C  standardizes 
electrical  cabling,  and  data  protocol 
necessary  when  interconnecting  two 
data  devices.  The  constant  electrical 
voltage  and  ampreage  levels  insure 
that  all  RS-232C  lines  can  be  intercon¬ 
nected  without  damaging  the  respec¬ 
tive  devices.  The  cabling  standard 
makes  these  interfaces  plug  compati¬ 
ble;  the  data  protocol  insures  that  the 
data  sent  over  the  lines  will  contain  the 
correct  number  of  bits  in  the  correct 
order  at  the  correct  speed. 

RS-232C  VOLTAGE  LEVELS 

The  RS-232C  interface  has  three 
types  of  lines  which  are  signal,  hand¬ 
shaking,  and  ground.  The  signal  lines 
carry  the  data  between  two  devices, 
such  as  a  computer  and  a  terminal,  or 
a  terminal  and  a  modem.  The  ground 
lines  insure  an  equipment  ground,  and 
form  a  circuit  for  the  signal  and  hand¬ 


shaking  lines.  The  handshaking  lines 
determine  if  the  devices  are  ready  to 
transmit  and  receive  data. 

SIGNAL:  The  signal  lines  are  held 
at  approximately  -16  VDC.  When  a 
data  bit  comes  down  the  line  the 
voltage  is  pulled  to  zero;  in  some  cases 
it’s  pulled  positive.  Therefore,  when 
the  signal  line  is  inactive  it  is  negative; 
when  data  is  being  transmitted,  the 
line  alternates  between  negative  and 
ground.  For  the  purpose  of  interfacing, 
the  most  important  thing  to  remember 
is  that  the  signal  lines  are  negative 
when  compared  to  line  seven,  which  is 
signal  ground. 

GROUND:  There  are  two  ground 
lines  available;  the  signal  ground  line 
and  the  chassis  ground  line.  These  are 
both  held  at  0  VDC,  but  line  seven  is 
held  at  zero  in  respect  to  the  signal  and 
handshaking  line.  The  chassis  ground 
line  connects  the  two  devices  and  pro¬ 
tects  them  from  static  and  voltage 
biases 

HANDSHAKING :  The  hand¬ 
shaking  lines  are  positive  when  ready, 
and  ground  or  negative  indicating  a 
not  ready  condition.  No  signals  or 
wave  forms  are  sent  over  these  lines. 
The  simple  state  of  either  positive 
voltage  or  no  voltage  is  the  only  activi¬ 
ty  on  these  lines.  This  makes  the  hand¬ 
shaking  lines  easy  to  intermix  and  dif¬ 
ferentiate  from  the  signal  or  ground 
lines. 

Cabling  Conventions.  The  RS-232C 
cabling  convention  calls  for  the  use  of 
a  standard  25  pin  connector  referred 
to  as  the  DB-25.  While  the  DB-25  has 
25  lines  available,  only  nine  are  com¬ 
monly  used;  lines  one  through  eight 
and  twenty.  The  additional  pins  can  be 
used  for  interfaces  such  as  the  current 
loop  or  TTL  standards,  which  are  often 
offered  as  alternatives  on  many 
devices. 

The  nine  pins  can  be  divided  into 
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DEVICE  A 

PIN  FUNCTION 

2  Send  data 

3  Receive  data 
7  Ground 


DEVICE  B 

PIN  FUNCTION 

2  Receive  data 

3  Send  data 
7  Ground 


Figure  A 

The  RS-232C  three  wire  interface  is  the  minimum  interface  with  which  a  device  will  function .  It 
contains  receive  data,  transmit  data,,  and  signal  ground. 


Frame  Ground 
Send  data 
Receive  data 
Ground 


Frame  Ground 
Receive  data 
Send  data 
Ground 


Figure  B 

The  three  wire  cross-over  cable  is  a  frequent  modification  needed  to  hook  up  devices  with  non¬ 
compatible  pin  connections. 


the  same  three  groups  mentioned 
above;  the  signal  lines,  the  handshak¬ 
ing  lines  and  the  ground  lines. These 
three  groups  are  distinguished  from 
each  other  by  function,  connector  posi¬ 
tion,  and  electrical  characteristics. 

Ground.  The  ground  lines  are  the 
easiest.  When  constructing  a  cable,  pin 
seven  is  always  connected  to  pin 
seven,  and  pin  one  is  always  connected 
to  pin  one.  Pin  seven  is  the  signal 
ground  wire  and  must  always  be  con¬ 
nected.  Pin  one  is  the  chassis  ground. 
It’s  the  equivalent  to  the  third  prong 
on  a  houshold  electrical  plug.  Leaving 
this  pin  unconnected  can  cause 
disaster. 

Signal.  The  signal  lines  are  a  bit  more 
difficult.  Pin  two  is  transmit  data  and 
pin  three  is  receive  data.  Therefore,  the 
data  transmitted  by  device  A  should 
be  connected  to  the  receive  lines  of 
device  B,  which  means  that  these  lines 
must  often  be  crossed.  There  are  three 
methods  for  determining  the  place¬ 
ment  of  the  pins.  First,  consult  the 
documentation,  if  pin  two  on  both 
devices  is  transmit  data,  lines  two  and 
three  may  have  to  be  crossed.  The  sec- 
cond  method  involves  trial  and  error. 
Since  there  are  only  two  possible  com¬ 
binations,  if  everything  else  is  work¬ 
ing  correctly,  alternating  the  place¬ 
ment  should  be  an  easy  way  to  find 
which  pin  goes  where.  The  last  method 
involves  the  use  of  a  tool  specifically 
designed  to  solve  this  problem:  the 
breakout  box.  Plug  the  breakout  box 
into  the  circuit  and  manipulate  the 
switches  and  jumpers  until  the  in¬ 
dicator  LED  lights  up  for  both  lines 
two  and  three. 

Handshaking.  Aside  from  the  ground 
lines,  the  signal  lines  are  often  the 
only  requirement  for  the  RS-232C  in¬ 
terface.  In  other  words,  a  cable  can  be 
constructed  with  only  lines  two,  three 
and  seven  connected  (and  frequently 
is).  Many  devices  have  requirements 
beyond  this  two  wire  interface. 
Modems  often  require  that  the  device 
connectd  to  it  show  that  is  connected 
by  bringing  DSR  (Data  Set  Ready)  ac¬ 
tive.  Active  means  about  +12  volts. 
After  the  modem  knows  that  there  is 
something  connected  to  it,  it  will  try 
to  establish  communications  with 
another  modem  over  a  phone  line. 
When  this  happens,  the  modem  will 
bring  the  CD  (Character  Detect)  line 
active  and  the  device  will  know  that 
is  is  OK  to  transmit  and  receive  data 
over  the  modem  link. 


As  a  more  specific  example,  let's 
say  we  have  a  computer  connected  to 
a  modem  and  that  line  two  is  transmit 
data  on  the  computer  and  line  two  is 
receive  data  on  the  modem,  and  they 
are  connected.  By  the  same  token,  line 
three  is  transmit  data  on  the  modem 
and  line  three  is  receive  data  on  the 
computer.  When  the  wall  power  is 
turned  on  to  both  devices,  the  com¬ 
puter  causes  line  twenty  (DSR)  to 
become  active.  DSR  on  the  modem  end 
is  line  six.  When  we  connect  line  twen¬ 
ty  on  the  computer  to  line  six  on  the 


modem,  the  modem  knows  that  the 
computer  is  connected. 

When  the  modem  sets  up  a  carrier 
detect  link,  it  raises  line  eight  to  an  ac¬ 
tive  state.  Line  eight  on  the  modem  is 
connected  to  line  eight  on  the  com¬ 
puter  and  lets  the  computer  know  that 
the  phone  connection  is  valid.  A  valid 
modem-computer  link  is  now  made. 

Another  case  might  involve  a 
modem  and  a  terminal.  In  this  case, 
both  the  terminal  and  the  modem  use 
line  two  as  transmit  data,  and  both  use 
line  three  as  receive  data.  These  lines 
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Figure  C 

The  RS-232C  interface  often  uses  lines  to  indicate  the  readiness  of  a  device  to  exchange  informa¬ 
tion.  In  this  example ,  the  computer  signals  the  modem  that  it  is  ready  by  bringing  line  twenty 
active.  The  modem's  requirement  is  that  line  six  be  held  high.  Consequently ,  line  twenty  in  the 
computer  is  connected  to  line  six  on  the  modem. 
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Figure  D 

Another  modem  interface  involves  two  handshaking  lines.  The  first  line  signals  the  modem  that 
the  terminal  is  ready,  and  the  second  signals  the  terminal  that  a  carrier  detect  has  been  establish¬ 
ed  by  the  modem. 


must  be  cross  connected.  Pin  eight  is 
connected  onthe  modem  to  pin  eight 
on  the  terminal,  so  that  the  terminal 
knows  when  the  modem  has  establish¬ 
ed  the  character  detect.  The  modem 
still  needs  an  input  on  line  six  to  know 
when  the  terminal  is  ready. 

Our  last  example  deals  with  the 
202  standard  half  duplex  modem, 
which  needs  the  handshaking  lines  to 
change  anytime  data  is  sent  in  either 
direction.  Before  a  terminal  can  send 
data  over  this  modem  it  must  first 
bring  Request  To  Send  (RTS  line  four) 
to  the  active  state.  If  the  modem  is 
ready,  it  will  respond  by  bringing  Clear 
To  Send  (CTS  line  five)  high.  When  the 
terminal  senses  line  five  as  being  high, 
it  will  send  data.  The  202  modem  is  the 
only  1200  baud  modem  that  sells  for 
under  $190.00.  It  is  suitable  for  80% 
of  the  functions  done  by  the  $600.00 
Bell  212  modem,  usually  requiring 
only  a  more  complex  cable  to  perform 
correctly. 

The  cable  that  works  in  the  largest 
number  of  applications  is  a  direct  con¬ 
nect  cable.  A  direct  connect  cable  has 
lines  one  through  eight  and  twenty  on 
device  A  connected  straight  across  to 
the  same  pins  on  device  B.  This  should 
be  the  first  cable  the  user  should  try. 

DATA  PROTOCOL 

The  data  sent  over  the  RS-232C 
consists  of  a  stream  of  bits  that,  when 
assembled,  produce  a  character.  The 
amount  of  bits  sent  per  character,  the 
speed  they  are  sent,  and  a  few  other 
factors  make  up  the  elements  of  the 
data  protocol.  These  factors  are  baud 
rate,  character  framing,  and  parity. 

Baud  Rate:  The  baud  rate  is  loosely 
defined  as  the  amount  of  bits  inter¬ 
changed  on  an  interface  during  one  se¬ 
cond.  Of  the  three  characteristics  men¬ 
tioned  above,  baud  rate  is  the  easiest 
to  configure,  just  set  both  devices  to 
the  same  rate. 

Parity:  The  parity  of  a  character  is  the 
amount  of  odd  or  even  bytes  it  con¬ 
tains.  The  character  “space”  20  hex  is 
represented  in  binary  as:  11000000. 
Because  there  are  an  even  amount  of 
bits,  the  space  is  considered  to  be  pari¬ 
ty  even.  Another  popular  method  of 
determining  parity  is  to  always  set  the 
parity  bit  to  either  zero  or  one. 
Whatever  method  is  used,  make  sure 
that  both  devices  are  set  for  the  same 
parity  mode. 

Framing:  Framing  refers  to  the 
amount  of  data  bits  used  to  make  up 
a  character.  There  are  four  different 


types  of  bits  used  to  make  a  character; 
start  bits,  stop  bits,  data  bits  and  pari¬ 
ty  bits.  Parity  is  covered  in  some  detail 
in  the  previous  paragraph. 

Start  and  stop  bits  are  line  normal 
areas  that  surround  the  actual  data 
and  enable  the  electronics  on  the 
receiving  end  to  tell  when  a  character 


begins  and  ends.  There  is  always  one 
start  bit  and  are  one,  one  and  one  half, 
or  two  stop  bits  on  the  receiving  end. 
With  very  few  exceptions,  setting  the 
devices  to  one  stop  bit  will  work. 

The  amount  of  data  bits  used  is 
machine  dependent.  Most  machines, 
however,  use  eight  data  bits  with  bit 

continued  on  page  74 
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dBase  II  users  can  now  evaluate  their  data 
quickly  and  efficiently. 


Whetheryou  are  using  dBase  II  foraccounting,  inventory  control,  marketing  or 
scientific  applications,  ABSTAT  provides  you  with  the  ability  to  perform 
statistical  data  analysis  with  ease! 

If  you  are  not  using  dBase  II,  that’s  OK  because  ABSTAT  is  a  stand  alone 
package  that  can  share  data  with  other  software  through  ASCII  files. 

ABSTAT  facilities  include  full  data  manipulation  and  editing,  on  line  help  and 
comprehensive  statistical  procedures,  including  analysis  of  variance,  cross 
tabulation,  multiple  regression,  Z  scores  and  much  more. 

Prices  are  only  $395  for  the  complete  package  and  $25  for  a  manual. 

Visit  our  booth  at  CP/M  ‘83  #1 1 36. 

ABSOLUTELY  the  most  flexible,  simple  yet  comprehensive  statistics  and  data 
analysis  package  available  for  CP/M  based  computers. 

Anderson  -  Bell 

5336  So.  Crocker  St. 

Littleton,  CO  80120 
(303)  794-7509 

ABSTAT  is  a  trademark  of  Anderson  -  BsU  •  CP/M  is  a  trademark  of  Digital  Research  •  dBase  li  is  a  trademark  of  Ashton  Tate 
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by  George  W.  Fletcher 


George  Fletcher,  CPA,  Assistant  Controller  of 
Whitney -Fidalgo  Seafood,  Inc .  in  Seattle, 
Washington  is  involved  in  financial  modeling. 
He  is  also  using  dBASE  II  to  develop  accoun¬ 
ting  applications. 
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dBase  II  is  a  relational  database 
management  system  with  its  own  high 
level  language,  including  relatively 
easy-to-use  input,  output,  and  query 
command  structures.  dBase  II  has 
broad  appeal  among  business  and  pro¬ 
fessional  people  who  have  long  had 
their  eyes  on  their  local  minicomputer, 
wishing  they  could  be  more  directly  in¬ 
volved  in  the  development  of  systems 
for  their  own  use  without  changing 
careers.  The  idea  of  a  user-  designed 
and  implemented  relational  data  base 
application  is  truly  revolutionary  to 
those  who  have  experienced  the 
frustration  of  getting  a  minicomputer 
application  from  the  wish  list  to  a 
reasonably  successful  implementation. 
While  there  are  practical  limits  to  what 
can  be  accomplished  with  existing 
microcomputers,  many  small  business 
applications  fit  easily  within  the  con¬ 
straints  of  dBase  II.  Whatever  your  in¬ 
tended  application  or  current  level  of 
expertise  with  dBase  II,  this  column 
will  be  directed  specifically  at  your 
problems  and  interests. 

The  column  will  eventually  em¬ 
phasize  reader  contributed  material.  It 
will  range  from  comments,  problems, 
and  practical  application  tips  to  com¬ 
plete  columns  submitted  by  users  with 
experience  in  a  particular  area.  Con¬ 
tributions,  whether  in  the  form  of 
questions,  answers,  or  commentary, 
should  be  accompanied  by  the  follow¬ 
ing  information: 

•  Your  name  (and,  if  applicable,  the 
firm  or  organization  you  represent) 

•  Description  of  your  computer, 
operating  system,  and  the  version  of 
dBase  II  that  you  are  using 

Unless  otherwise  requested, 
significant  contributions  will  be 
acknowledged  and  original  material 
will  become  the  property  of  CP/M 
REVIEW.  Technical  solutions  will  be 
verified  prior  to  publication.  In  the 
case  of  duplication  or  very  similar  con¬ 


tributions,  the  material  first  received 
will  be  acknowledged.  Whatever  your 
interests  or  level  of  experience  with 
dBase  II,  please  let  us  hear  from  you. 

INTRODUCTION  TO  dBase  II 

To  benefit  readers  who  are  not 
familiar  with  dBase  II,  or  who  have 
had  little  exposure  to  the  area  of  data 
management,  the  following  is  a  brief 
introduction  to  both. 

Used  to  describe  everything  from 
a  simple  file  managment  system  to  a 
multi-user,  public  access  information 
bank,  the  term  “database’'  is  probably 
more  useful  in  marketing  than  in  data 
processing.  Through  overuse  and 
misuse,  the  word  has  lost  much  of  its 
value.  As  used  here,  a  database  refers 
to  a  collection  of  data  files  designed 
specifically  to  be  shared  by  two  or 
more  users  or  independent  programs. 
Add  the  term  “relational"  and  you 
are  referring  to  a  DATABASE 
MANAGEMENT  SYSTEM  (DMS) 
which  permits  the  user  to  directly  ac¬ 
cess  related  information  across  file 
boundaries  using  shared  data  char¬ 
acteristics,  or  KEYS,  inherent  in  the 
file  structures.  Such  a  system  general¬ 
ly  stands  between  the  user  and  the 
database,  invisibly  performing  the 
tedious  file  operations  called  for  in  a 
relatively  brief  command  language.  It 
also  maintains  the  essential  technical 
uniformity  required  to  allow  a  set  of 
files  to  be  used  as  a  database.  Applica¬ 
tions  which  use  a  relational  DMS  are 
characteristically  flexible  and  respon¬ 
sive  to  user  requests  for  information. 
Widely  used  on  larger  computers, 
there  are  just  a  handful  of  such 
systems  currently  available  for 
microcomputers.  Excellent  com¬ 
parative  reviews  of  these  have  ap¬ 
peared  in  a  number  of  computer 
magazines  and  are  worth  reading,  even 
if  you  have  already  acquired  dBase  II 
or  one  of  the  other  management 
systems. 
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dBase II  COMMAND  STRUCTURES 

There  are  several  words  in  the 
dBASE  command  structure  which 
have  specific  meaning  in  the  context 
of  the  system,  but  which  also  stand  for 
some  of  the  more  basic  elements  of  the 
data  base  design.  The  most  important 
of  these  are  FILE,  RECORD,  FIELD, 
SORT,  KEY,  and  INDEX.  These  are 
the  terms  in  which  you  define  your 
data  base.  Almost  everything  else  in 
the  user’s  manual  refers  to  the  means 
by  which  the  data  is  entered, 
manipulated,  queried,  or  summarized. 
The  remarkable  aspect  of  these  six 
words  in  the  context  of  dBase  II,  is 
how  little  one  needs  to  know,  technical¬ 
ly,  about  what  they  mean.  While  the 
terms  are  to  a  degree  self-explanatory, 
they  are  so  central  to  the  system  that 
they  warrant  specific  definition  and  ex¬ 
planation  for  the  non-programmer  who 
is  just  getting  started. 

A  FILE  is  a  set  of  records, 
organized  on  your  disk  (or  tape)  in  a 
manner  defined  by  the  requirements  of 
your  operating  system  (i.e.,  CP/M). 
Users  of  word  processors  and  elec¬ 
tronic  spreadsheets  are  familiar  with 
the  use  of  files  for  storing  their  work, 
but  the  actual  structure  of  the  files 
used  has  not  been  an  issue.  In  a  data 
management  project,  file  structure  IS 
the  issue— in  a  certain  sense, 
everything  else  is  secondary. 

In  dBase  II,  file  structure  refers 
to  the  pre-defined  elements  of  the 
RECORDS  in  each  data  base  file.  Data 
base  RECORDS  are  sets  of  related 
FIELDS.  Fields  may  be  thought  of  as 
the  terms  in  which  you  would  classify 
the  objects  of  your  data  base  records, 
whether  your  purpose  be  to  segregate 
(name,  address,  invoice  number,  etc.) 
or  summarize  (part  number,  account, 
flavor,  etc.).  dBase  II  records  are  defin¬ 
ed  in  very  simple  terms.  The  only 
technical  considerations  are  the 
length,  type,  and  number  of  fields. 
Many  elementary  applications  can  be 
designed  simply  as  an  image  of  the 
source  documents  from  which  the  data 
base  information  is  drawn.  Used  in 
this  way,  dBase  II  may  not  differ 
significantly  from  the  many  file 
management  packages  available.  The 
power  of  dBase  II  lies  in  the  ability  to 
build  pathways  through  a  number  of 
files  based  on  shared  characteristics, 
or  KEY  relationships.  By  defining 
records  appropriately,  the  user  of  a 
relational  data  base  management 
system  can  produce  an  application 
which  is  far  more  flexible  and  efficient 
than  that  which  can  be  achieved  using 


traditional  file  management  methods. 
Relationships  established  in  one  data 
base  file,  generally  need  not  be 
duplicated  in  other  files,  since  all  ap¬ 
plications  (or  subsystems)  can  share  all 
files.  Data  characteristics  defined  in 
one  file  can  be  used  to  find,  display, 
and  operate  on  records  in  other  files. 
Even  separate  FILES,  sub-routines, 
and  commands  may  be  related  in  this 
way. 

One  of  the  most  attractive 
features  of  dBase  II  is  the  ability  to 
change  the  structure  of  an  existing 
data  base  file  without  having  to  re¬ 
enter  the  data.  With  a  very  simple 
series  of  commands,  one  can  add, 
delete,  expand,  or  contract  fields.  It  is 
equally  easy  to  combine,  split,  or  ex¬ 
tract  parts  of  data  base  files.  This  flex¬ 
ibility  is  very  comforting  to  the  novice 
or  the  user  who  wants  to  pound  out  a 
relatively  informal  system  for  storing 
and  analyzing  large  amounts  of  data. 
For  the  serious  designer  of  formal, 
menu-driven  data  base  systems,  it  is 
best  not  to  rely  too  heavily  on  this 
ability  to  restructure  the  files,  but  it 
does  reduce  the  stress  experienced  in 
the  planning  stages  to  know  that  one’s 
design  is  not  cast  entirely  in  concrete. 

Sorted  output  is  one  of  the  main 
objectives  of  almost  any  file  manage¬ 
ment  program.  dBase  II  has  its  own 
SORT  command  with  which  the  user 
can  physically  sort  a  file  on  a  selected 
KEY  field.  What  the  manual  does  not 
emphasize  strongly  enough  is  that 
most  users  should  never  find  the  need 
for  using  this  command.  In  fact,  sort¬ 
ing  files  is  not  something  that  dBase 
II  does  very  efficiently. 

While  it  is  true  that  sorting  can  be 
accomplished  much  more  quickly  with 
one  of  several  sorting  utilities 
available  for  CP/M  systems,  the 
elegance  of  a  relational  data  base  ap¬ 
plication  lies  in  the  fact  that  files  are 
generally  INDEXED.  A  new  index 
can  dynamically  be  created  when  need¬ 
ed.  In  addition,  its  order  may  be 
specified  for  ascending  or  descending 
sequence.  The  language  used  to 
describe  this  concept  and  the  technical 
demands  on  the  programmer  vary  con¬ 
siderably  between  software  packages. 
The  basic  idea  however,  is  suprising- 
ly  simple.  Indexing  is  so  important 
that  one  should  understand  it  clearly 
before  embarking  on  any  major  rela¬ 
tional  data  base  management  project, 
whether  the  host  system  be  dBase  II 
or  not. 

Instead  of  sorting  an  entire  file,  a 
relational  data  base  management 


system  builds  INDEX  files  containing 
only  KEYS  made  up  of  fields  (or  parts 
of  fields),  which  define  the  search¬ 
ing  and  sorting  order  of  interest  to  the 
user  —  plus  pointers  to  the  master 
data  base  records.  In  dBase  II,  index¬ 
ing  is  much  faster  than  sorting,  and 
one  index  file  can  be  maintained 
automatically  for  each  data  base  file. 
When  there  is  a  need  for  multiple  in¬ 
dexes,  the  time  required  for  re¬ 
indexing  is  one  of  the  things  the 
designer  should  consider  in  planning 
an  optimal  data  base  design.  Finding 
a  specific  record  or  producing  sorted 
output  by  means  of  index  files  is  much 
more  efficient  than  sorting  and  search¬ 
ing  through  the  main  data  files.  This 
is  partly  due  to  certain  technical 
aspects  in  the  way  dBase  II  uses  in¬ 
dex  files,  and  partly  due  to  the  fact 
that  only  the  KEY  elements  of  the 
data  base  are  contained  in  the  INDEX 
file. 

dBase  II  does  a  remarkable  job  of 
capturing  the  advantages  inherent  in 
a  relational  data  base  management 
system  with  a  flexible  and  un¬ 
complicated  command  structure.  The 
system  is  not  so  simple  as  to  be  undu¬ 
ly  restrictive,  nor  so  complex  that  it 
stifles  the  creativity  of  the  non¬ 
technical  user.  With  dBase  II  acting 
as  an  intermediary  between  the 
user/programmer  and  the  files,  the 
really  technical  details  are  handled 
automatically.  Design  of  a  data 
management  system  is  simplified  by 
the  fact  that  data  base  files  are  in¬ 
dependent  of  the  programs  (or  direct 
query  operations)  used  to  enter  or  ac¬ 
cess  the  data.  All  fields  in  all  data  base 
files  are  accessible.  The  user  need  not 
be  concerned  with  the  ordering  of  the 
fields  within  a  record,  or  records  within 
a  file.  The  fact  that  a  file  may  contain 
fields  not  requested  by  the  user  is  of 
no  concern  to  either  the  user  or  to  the 
system.  Fields  may  be  added  or 
deleted  from  the  file  structure  without 
affecting  the  operation  of  existing  pro¬ 
grams.  Sets  of  files  comprising  an 
overall  data  base  can  be  used  for  any 
number  of  independent  applications. 
The  duplication  required  by  other 
types  of  file  management  methods  is 
largely  eliminated  by  the  ability  to  use 
two  data  base  files  simultaneously, 
and  by  the  fact  that  any  number  of  in¬ 
dexes  may  be  built  without  affecting 
the  master  data  files.  Most  important¬ 
ly,  the  time  required  to  find  selected 
information  is  a  fraction  of  that  re¬ 
quired  by  typical  file  management  pro¬ 
grams.  Currently  limited  to  single  user 

continued  on  page  78 
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THE 

MICROCOMPUTER 

ALTERNATIVE 


by  Deryk  Van  Brunt,  Julian  Henkin,  and  RossCharney 


Making  a  big  computer  act  like  a 
small  one  may  seem  paradoxical,  but 
the  resulting  access  to  an  extensive, 
cost-effective  software  library  makes 
it  appealing. 

During  the  last  five  years,  CP/M 
has  evolved  into  the  standard 
operating  system  for  personal  com¬ 
puters.  With  an  annual  growth  rate  in 
numbers  of  over  25  percent  and  an  in¬ 
stalled  base  of  over  500,000  micro¬ 
computers,  the  CP/M  marketplace 
becomes  a  tempting  target  for  the 
authors  of  application  programs.  The 
large  and  growing  number  of 
microcomputers  has  allowed  CP/M 
authors  to  charge  between  5  and  25 
times  less  for  their  software  than  their 
counterparts  written  for  the  minicom¬ 
puter  marketplace.  Other  comparisons 


turers  and  users  to  employ  the  CP/M 
operating  system. 

The  Bridge  can  replace  the  need 
for  stand-alone  microcomputers.  In 
mid-1981,  a  speech  synthesis  research 
company  based  in  Berkeley,  California, 
required  for  a  project,  a  standard  pro¬ 
ject  management/critical  path  pro¬ 
gram.  Such  software  costs  between 
$5,000  and  $15,000  for  minicomputers. 
The  CP/M  program  MILESTONE, 
which  retailed  for  under  $300,  fit  their 
requirement  completely.  They  were 
not,  however,  willing  to  trade  the  con¬ 
venience  of  high  quality,  reliable 
peripherals,  remote  access  control,  and 
multi-user  capability  for  a  personal 
computer.  At  this  time,  this  CP/M 
compatibility  need  spurred  the 
development  of  The  Bridge,  the  Vir- 


“. . .  there  is  the  option  to  transfer  files  and 
programs  in  the  CP/M  environment  or  to  use 
the  micro  as  a  terminal  online  to  the  mini.  ” 


reveal  that  because  many  personal 
computer  users  often  have  little 
technical  background,  CP/M  software 
usually  is  more  user-friendly  than 
minicomputer  software.  This  ease  of 
use  reduces  training  costs.  The  large 
CP/M  marketplace  has  also  permitted 
authors  to  develop  profitably,  a  wide 
range  of  specific  application  programs. 
Consequently,  over  2,000  CP/M  pack¬ 
ages  exist.  Finally,  we  note  that  the 
documentation  for  CP/M  programs 
benefits  from  exhaustive  field  testing. 
Many  such  packages  contain  mean¬ 
ingful  reference  cards  and  tutorial  sec¬ 
tions  to  make  the  average  CP/M  pro¬ 
gram  more  clear  than  many  non-CP/M 
counterparts.  The  availability  of  this 
inexpensive,  user-friendly,  creative, 
well-documented  software  has  further 
stimulated  microcomputer  manufac- 


tual  Microcomputer  System.  Bridges 
currently  exist  for  the  DEC  and  Data 
General  minicomputers,  with  others  to 
follow  in  the  months  to  come. 

In  developing  The  Bridge,  Virtual 
Microsystems,  Inc.  (VMI)  held  the 
philosophy  that  the  end-user  would 
only  have  to  know  about  CP/M  in 
order  to  operate  The  Bridge  task.  Con¬ 
sequently,  of  the  many  avenues  possi¬ 
ble  in  developing  a  CP/M  providing 
product,  it  was  decided  that  The 
Bridge  would  simulate  an  8080  on  the 
appropriate  host  minicomputer 
system.  Rather  than  reinvent  the 
wheel,  The  Bridge  runs  a  modified, 
licensed  copy  of  Digital  Research’s 
CP/M  on  the  CPU  of  the  minicom¬ 
puter.  In  order  to  execute  application 
programs,  it  was  also  necessary  to 
simulate  the  standard  CP/M  style 
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CUSTOM 

ROUTINES 

FOR  PIP 


by  Mike  Karas 


Any  number  of  special  applications  exists  for  custom 
hardware  I/O  routines  for  use  under  the  CP/M  operating 
system  to  input  data  or  to  send  output  data  to  physical 
devices  that  are  not  supported  by  the  users  CP/M  Custom 
Basic  I/O  System  (BIOS).  The  possibilities  range  from  sim¬ 
ple  immediate  one  shot  special  requirements  to  those  where 
I/O  must  be  implemented  on  a  system  where  the  source 
code  for  the  BIOS  is  not  available.  Digital  Research  has 
provided  an  easy-to-implement  custom  I/O  module  capa¬ 
bility  within  the  PIP.COM  utility.  With  this  capability,  in¬ 
put  to  a  special  device  may  be  referenced  with  the  INP: 
physical  device  name.  Likewise,  output  may  be  sent  to  a 
custom  physical  device  with  reference  to  the  OUT:  physical 
device  name. 

A  typical  application  for  such  a  procedure  came  to  my 
attention  recently.  The  problem  was  how  to  get  the  default 
standard  public  domain  MODEM  source  program  up  and 
running  on  a  new  OSBORNE  computer.  Note  that  its  hxA" 
diskette  media  is  not  known  to  be  compatible  with  other 
systems.  Also,  another  machine  with  software  up  and  run¬ 
ning  was  not  MODEM.  ASM  source  code.  That  could  take 
a  long  time.  I  suggested  hooking  up  the  RS-232  port  of  the 
OSBORNE  to  an  RS-232  port  on  a  machine  that  had  the 
source  for  MODEM  available.  Assuming  that  the  hardware 
problem  is  not  an  insurmountable  hurdle,  then  the  “im¬ 
mediate”  mode  patching  of  PIP.COM  on  the  OSBORNE 
with  DDT.COM  could  make  the  loading  of  MODEM  into 
the  OSBORNE  with  a  simple  command  like: 


A  >ddt  pip.com  <cr> 

DDT  VERS  2.2 
NEXT  PC 
1E00  0100 
-dl00,23F<cr> 

0100  C3  CE  04  C9  00  00  C9  00  00  1A  00  00  00  00  00  00.... 
0110  28  49  4E  50  3 A  2F  4F  55  54  3 A  53  50  41  43  45  29 
(INP:/OUT:SPACE) 

0120  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP:/ OUT:SPACE) 

. AND  SO  ON  AND  SO  ON . 

(Note  that  all  of  the  space  from  010AH  to  01FFH  is 
available  for  patch  area.) 

01D0  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP*iOUT:SPACE) 

01E0  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP*VOUT:SPACE) 

01F0  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP:/OUT:SPACE) 

0200  20  20  20  43  4F  50  59  52  49  47  48  54  20  28  43  29 
COPYRIGHT(C) 

0210  20  31  39  37  39  2C  20  44  49  47  49  54  41  4C  20  52 
1979, DIGITAL  R 

0220  45  53  45  41  52  43  48  2C  20  20  50  49  50  20  56  45 
ESEARCH,  PIP  VE 

0230  52  53  20  31  2E  35  03  01  06  01  00  24  24  24  20  20 
RS  1.5.....$$$ 


A  >PIP  MODEM.ASM=INP:[B]  <CR  > 


The  [B]  being  used  to  buffer  the  source  in  memory  to 
alleviate  the  need  to  perform  hardware  handshaking  be¬ 
tween  the  computers. 

The  example  implementation  of  this  capability  shown 
here,  interfaces  the  8251  USART  on  a  Monolithic  Systems 
MSC-8009A  multibus  Z80  board  with  the  INP:  and  OUT: 
references.  It  is  presented  purely  as  an  example  and  should 
not  limit  your  imagination  as  to  how  you  may  get  a  special 
interface  working  on  your  machine. 

A  quick  look  at  PIP.COM  with  DDT  as  shown  below 
illustrates  the  patch  area  and  INP:  and  OUT:  interface 
scheme: 


"Custom  //O  Routines  for  PIP ”,  by  Mike  Karas,  appears  courtesy  of  the 
VaUey  Computer  Club  NL,  and  the  Amateur  Computer  Group  of  New 
Jersey . 


-1100  <cr> 

0100  JMP  04CE 


010  3  RET 
0104  NOP 
0105  NOP 
0106  RET 
0107  NOP 
0108  NOP 
0109  LDAX  D 
010A  NOP 
010B  NOP 
010C  NOP 


--  Make  note  of  this  address  and  set 
equate  “pipentry”  in  the  patch 
file  to  this  value. 

<--  Pip  call  point  for  INP: 


<--  Pip  call  point  for  OUT: 


<  --  Pip  expects  INP:  characters  here 
with  parity  stripped 


This  example  shows  the  PIP  patching  procedure  by 
entering  the  source  code  for  custom  I/O  drivers  as  an 
assembly  source  file.  This  file  is  then  assembled  into  a 
“.HEX”  file.  The  program  listing  below  shows  the  MCS 
8009A  serial  port  patching  example.  Note  that  the  equate 
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“PIPENTRY”  in  the  file  must  be  set  to  the  address 
presently  at  locations  0101H  and  0102H  in  your  version 
of  PIP.  The  example  shown  is  fully  compatible  with  the 
PIP  programs  supplied  with  both  CP/M  version  1.4  and  2.2. 


DIRECT  PIP  I/O  PATCH  PRGRAM  FOR  PIP  1.4  AND  PIP 
2.2  INP:  AND  OUT: 


THIS  PATCH  FILE  IS  USED  TO  OVERLAY  THE  FIRST  POR 
TION  OF  THE  DIGITAL  RESEARCH  "PIP.COM"  FILE  TO 
PERMIT  BUILT-IN  PIP  PHYSICAL  DEVICE  REFERENCE 
NAMES  "INP:"  AND  "OUT:"  TO  BE  USED.  THE  ENTRY 
INFORMATION  IS  AS  FOLLOWS: 

A)  INITIAL  EXECUTION  ENTRY  OF  PIP  FROM  ADDRESS 
0100H  PASSES  CONTROL  INITIALLY  TO  AN  INITIAL¬ 
IZATION  ROUTINE  TO  INITIALIZE  THE  CUSTOM  I/O 
DEVICE(S).  COMPLETION  ON  INITIALIZATION  PUTS 
CONTROL  TO  THE  NORMAL  PIP  ENTRY  POINT. 

B)  IF  PIP.COM  IS  CALLED  WITH  A  COMMAND  LINE  LIKE 
A>PIP  FILENAME.TYP  =  INP:<  CR> 

PIP  WILL  EXPECT  INPUT  FROM  AN  I/O  ROUTINE 
PATCHED  INTO  PIP.COM  BY  CALLING  I/O  ROUTINE 
ENTRY  POINT  AT  ADDRESS  0103H.  THE  INPUT  CHAR¬ 
ACTER  IS  PASSED  BACK  TO  PIP  IN  LOCATION  0109H 
PARITY  MUST  BE  STRIPPED  FROM  INPUT  CHARACTERS 

C)  IF  PIP.COM  IS  CALLED  WITH  A  COMMAND  LINE  LIKE 
A>PIP  OUT:  =  FILENAME. TYP< CR  y  **** 

PIP  WILL  SEND  OUTPUT  TO  ROUTINE  PATCHED  INTO 
PIP.COM  BY  CALLING  I/O  ROUTINE  ENTRY  AT  0106H 
THE  OUTPUT  CHARACTER  IS  PASSED  FROM  PIP  IN 
THE<C>REGISTER. 

THIS  DEMONSTRATION  VERSION  OF  CUSTOM  PIP  PATCH¬ 
ING  ASSUMES  THAT  IT  IS  DESIRED  TO  PATCH  PIP  TO 
UTILIZE  THE  SECOND  SERIAL  I/O  PORT  OF  A  MONO- 
LYTHIC  MSC-8009A  Z80  CPU  CARD.  THIS  PORT  IS  AN 
8251A  USART  WITH  BAUD  RATE  CONTROLLED  BY  ONE  OF 
THE  COUNTERS  IN  AN  8253  CHIP.  THE  OPERATION  HERE 
DEMONSTRATES  USE  OF  THE  PORT  FOR  BOTH  INPUT  AND 
OUTPUT  FUNCTIONS.  IT  IS  INITIALIZED  TO  300  BAUD, 

8  BITS  NO  PARITY,  AND  ONE  STOP  BIT. 


MSC  8009A  SECOND  SERIAL  CUSTOM  PORT  CONFIGURAT. 
RS232  PORT  EQUATES  TO  MSC  8009  Z80  BOARD 

OCFH  ;  CUSTOM  8251 A  CONTROL  PORT 
OCFH  ;  CUSTOM  8251A  STATUS  PORT 
OCEH  ;  CUSTOM  8251 A  DATA  PORT 
ODFH  ; CUSTOM  8253  TIMER  CTRL  PORT 
ODDH  jCUSTOM  8253  TIMER  REG.  PORT 
076H  jCUSTOM  8253  TIMER  CTRL  WORD 
002H  ;8251A  REC.  CHAR.  READY  MASK 
002H  ;8251A  RECEIVER  READY  VALUE 
001H  ;8251A  XMITER  EMPTY  READY  MASK 
001H  ;8251A  TRANSMITTER  READY  VALUE 
040H  ;8251 A  INITIALIZATION.... 

04EH  ;... 

037H  ;...  ALL  THREE  OF  'EM 
416  ; DEFAULT  FOR  CUST.  PRT  @  300  BAUD 
SET  PIP  JUMP  ADDRESS  FROM  YOUR  COPY  OF  PIP.COM  AS 
VIEWED  BY  DDT.COM  AT  ADDRESS  0100H.  THE  FOLLOWING 
EQUATE  IS  SET  TO  THE  JUMP  ADDRESS  FROM  LOCATION 
0102H/0103H. 

PIPENTRY  EQU  0000H  ;SET  BEFORE  ASSEMBL  YR 
jESTABLISH  ENTRY  POINTS  FOR  OVERLAY  OF  PIP.COM 

;PATCH  FILE. 


CCTRL 

EQU 

CSTAT 

EQU 

CDATA 

EQU 

TCC 

EQU 

TCR 

EQU 

TCCW 

EQU 

SRRDY 

EQU 

SRVAL 

EQU 

STRDY 

EQU 

STVAL 

EQU 

INITC1 

EQU 

JNITC2 

EQU 

INITC3 

EQU 

DCBR 

EQU 

;SET  PIP  JUMP 

ORG 

0100H 

jBEGINNING  OF  PIP.COM 

JMP 

INITIALIZE  ;GO  HANDLE  INITIALIZATION 

;  OFSIO 

JMP 

Cl 

jCUSTOM  INPUT  PORT  ENTRY  LOC. 

JMP 

CO 

jCUSTOM  OUTPUT  PRT  ENTRY  LOC. 

RETCH  AR: 

DB 

01AH 

;PIP  INPUT  RETURN  CHAR.  LOC. 

;HERE  TO  SETUP  OUR  SERIAL  PORTS  AND  THEN  PASS  CNTRL 
;DOWN  INTO  PIP.COM 

INITIALIZE: 

CALL  SINIT  SUBROUTINE  TO  INITIALIZE 
;USART  AND  TIMER. 

JMP  PIPENTRY  ;OFF  TO  PIP 


;CUSTOM  SERIAL  I/O  INITIALIZATION  ROUTINE 
SINIT: 

;SETUP  TIMER  COUNTER  CHIP  FOR  BAUD  RATE  CLOCKS 


GET  CUSTOM  PORT  BAUD  RATE  CODE 
GET  CUST.  PORT  TIMER  MODE  WORD 
SEND  IT  TO  TIMER 

GET  LSB'S  OF  BAUD  RATE  CONSTANT 
SEND 

HIGH  BYTE 
SEND  THAT  ALSO 
INITIALIZE  THE  8251A  WITH  TRIED  AND  TRUE  METHOD 

MVI  B,020  ;LOOP  COUNT 
XRA  A  ;NULL 


MVI  A,TCCW 
OUT  TCC 
MOV  A,L 
OUT  TCR 
MOV  A,H 
OUT  TCR 


; RESET  8251 A'S  ... 

.'TILL  THEY'RE  GOOD  AND  DEAD 
SEND  THREE  . 

..INITIALIZATION  CHARACTERS... 
...TO  8251 A'S 


; PURGE  UART  GARBAGE 


INITLP: 

OUT  CCTRL 
DCR  B 
JNZ  INITLP 
MVI  A,INITC1 
OUT  CCTRL 
MVI  A,INITC2 
OUT  CCTRL 
MVI  A,INITC3 
OUT  CCTRL 
IN  CDATA 
IN  CDATA 

RET  ;  FINALLY  DONE  WITH  ALL  THAT 

jCUSTOM  PORT  INPUT  ROUTINE 

;  GETS  CHAR  TO  PIP  RETURN  LOCATION  AT  (0109H) 
Cl: 

GET  READY  STATUS 
MASK  RECEIVER  READY 
COMPARE  WITH  READY  VALUE 
REPEAT  TILL  INPUT  READY 
GET  INPUT  IF  READY 
STRIP  PARITY 

PUT  INTO  PIP  RETURN  LOCATION 


IN 

CSTAT 

ANI 

SRRDY 

CPI 

SRVAL 

JNZ 

Cl 

IN 

CDATA 

ANI 

07FH 

STA 

RETCHAR 

RET 

CUSTOM 

PORT  OUTP 

SENDS  CHAR  IN  <C>  REGISTER 


CO: 
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THIRD 
WAVE 


The  following  is  an  interview  with 
Alvin  Toffler  by  Mark  Savan,  as  heard 
on  KVI  Radio  in  Seattle,  Washington. 

Mr.  Toffler  is  the  author  of 
FUTURE  SHOCK  and 
THE  THIRD  WAVE. 


The  first  wave  is  the  agrarian  era. 
The  second  wave  is  the  industrial 
revolution,  and  now  we  are  in  the  third 
wave.  There  is  a  conflict  between 
groups.  Economic  and  political  in¬ 
terest  in  the  second  wave  are  at  con¬ 
trast  to  the  new  groups  springing  up 
around  the  third  wave. 

In  the  first  wave  we  had 
democratic  government.  People  sat 
around  in  their  communities  and 
wherever  a  decision  needed  to  be  made, 
everybody  got  together  and  made  the 
decision.  In  the  second  wave,  we  need¬ 
ed  representative  government  because 
there  were  too  many  people  for 
democracy  and  we  didn’t  have  the  kind 
of  communication  required  for 
democracy  with  large  numbers  of  peo¬ 
ple,  so  representative  forms  of  govern¬ 
ment  worked. 


you  an  example  of  that.  We  have  been 
separating  work  from  home.  By  put¬ 
ting  work  into  factories  and  offices,  we 
have  created  the  need  for  commuting. 

So  in  the  United  States  every  mor¬ 
ning,  tens  of  millions  of  people  get  in¬ 
to  their  cars  and  they  go  to  work.  That 
commuting  system  is  at  the  break 
point.  People  are  sitting  bumper  to 
bumper  behind  one  another.  The  cost 
of  gasoline  is  going  through  the  sky. 
The  cost  of  wasted  energy,  wasted 
time,  wasted  production  is  horrendous. 
By  the  time  you  get  to  work,  you  don’t 
feel  like  working.  The  cost  in  terms  of 
pollution  and  all  kinds  of  hidden  costs 
has  reached  the  point  of  being  almost 
intolerable.  There’s  no  way  we  can  ex¬ 
pand  our  highways,  our  mass  transit 
systems,  and  all  the  rest  to  handle  it. 

Simultaneously,  there  is  a  crisis  in 


"It's  going  to  be  a  lot  cheaper  for  the 
company  to  give  you  a  simple  terminal  that 
you  can  take  home.  .  .  ” 


Toffler:  I  don’t  think  anybody 
knows  the  future.  I  think  anyone  who 
claims  to  know  the  future  should  be 
handled  with  caution.  That  doesn’t 
mean  we  can’t  think  sensibly  about  the 
future.  We  can  look  at  what’s  happen¬ 
ing  today  and  at  what  has  happened 
and  create  some  assumptions  in  our 
minds,  some  models.  We  can  analyze 
the  main  forces  acting  on  us  and  from 
that  draw  some  inferences  about  the 
future. 

Savan:  You  call  the  third  wave 
home  “ the  electronic  cottage .  ” 

Toffler:  History  is  funny.  It 
creates  a  crisis  and  at  the  very  same 
time  it  very  often  provides  the  means 
for  resolving  the  crisis.  But  in  order  for 
us  to  recognize  that  we’ve  got  to  think 
outside  the  normal  frames.  Let  me  give 

Reprinted  with  permission ,  courtesy  of 
Northwest  Computer  News. 


the  energy  system  and  a  crisis  in  the 
ecological  system.  So  we  see  a  whole 
set  of  crises  coming  at  the  very  same 
time.  But  at  the  moment  at  which  the 
system  has  reached  the  breaking 
point,  we  also  develop  new  ways  of 
coping.  For  example,  as  the  cost  of 
energy  rises,  the  cost  of  computers  and 
cost  of  communication  goes  down.  It 
becomes  possible  for  more  and  more 
people  to  actually  work  at  home.  They 
may  not  have  to  commute  at  all  or, 
maybe  go  to  work  two  days  a  week  in¬ 
stead  of  five  and  work  at  home  three 
days.  We’re  going  to  see  an  increasing 
shift  from  home  and  office  to  either 
decentralized  work  locations  or  direct¬ 
ly  into  the  home.  With  people  able  to 
do  many  things  they  now  do  in  the  of¬ 
fice  using  cheap  simple  keyboards  and 
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even  speech  recognition  devices.  Video 
equipment  and  so  forth.  It's  going  to 
be  a  lot  cheaper  for  the  company  to 
give  you  a  simple  terminal  that  you 
can  use  at  home  and  make  that  invest¬ 
ment  once,  than  to  keep  paying  you, 
giving  you  raises  just  to  cover  the  ris¬ 
ing  cost  of  gasoline. 

Savan:  When  I  was  a  kid,  no  store 
was  open  after  six  o  'clock  on  Sundays. 

Toffler:  In  the  third  wave  you  see 
what  we're  looking  toward  is  a  fun¬ 
damental  change  in  the  way  we  use 
time.  In  the  second  period,  everybody 
was  supposed  to  be  synchronized.  Get 
up  at  the  same  time,  commute  at  the 
same  time,  work  at  the  same  time, 
watch  TV  at  the  same  time,  go  to  bed 
at  the  same  time.  Now  we’re  seeing 
more  and  more  flextime.  People  able 
to  choose  their  hours  to  a  certain 
degree,  more  and  more  stores  kept 
open  around  the  clock  so  that  you  can 
shop  any  hour  convenient  for  you,  24 
hour  banking.  Instead  of  people  being 
all  synchronized  in  unison  with  one 
another  as  a  mass  system,  we  are  now 
personalizing  their  schedules  and  the 
society  is  no  longer  snychronized  in 
the  same  way.  It  is  no  longer  possible 
for  the  networks  to  say,  if  you  want  to 
see  my  show  you’ve  got  to  see  it  at 
9:00,  because  I  can  say  nuts  to  you.  I 
can  record  it  and  see  it  at  11:00  tomor¬ 
row  if  I  want. 

Savan:  There  are  already  places  in 
this  country  where  traditional  rush 
hour  traffic  is  thinning. 

Toffler:  Yes,  I  think  that’s  true. 
Another  clue  about  the  differences  bet¬ 
ween  a  third  wave  and  a  second  wave 
community  is  reflected  in  the  traffic 
patterns.  If  I’m  in  a  town  and  all  the 
traffic  is  moving  one  way  in  the  mor¬ 
ning  and  back  the  other  way  at  even¬ 
ing,  that  tells  me  that  the  town  has  a 
second  wave  economy  and  a  second 
wave  industrial  base.  Where  the  traf¬ 
fic  is  going  in  all  directions  both  mor¬ 
ning  and  night,  rather  than  concen¬ 
trated  in  a  linear  flow;  where  the  peaks 
no  longer  are  as  sharp  as  they  used  to 
be,  you  have  an  economy  that’s  mov¬ 
ing  toward  third  wave. 

Savan:  You  say  no  corporation 
president  would  try  to  run  a  table  of 
organization  first  sketched  by  the  quill 
pen  of  some  18th  century  ancestor 
whose  managerial  experience  con¬ 
sisted  of  running  a  farm. 

Toffler:  That’s  exactly  what  were 
doing  though,  politically.  We  are  try¬ 
ing  to  govern  ourselves  with  institu¬ 


tions  that  were  designed  for  an 
agrarian  age  or  for  a  very  early  in¬ 
dustrial  age.  They  were  essentially 
designed  to  govern  a  people  who  were 
largely  illiterate,  small  populations, 
and  with  no  contact  or  limited  contact 
with  other  countries.  A  society  in 
which  messages  moved  very,  very 
slowly  so  it  might  take  three  weeks  or 
three  months  for  news  to  get  from 
Philadelphia  to  Ohio;  a  society  in 
which  the  conditions  were  radically  dif¬ 
ferent  from  those  of  today.  As  a  result, 
our  political  society  is  increasingly  ob¬ 
solete  and  that  is  exactly  true  of  the 
British,  the  French,  the  Germans,  the 
Japanese,  and  even  more  so  of  the 
Soviets  and  the  communist  countries. 

Savan:  We  are  now  getting  back 
to  a  point  in  third  wave  society  where 
the  true  democracy  might  be  a  better 
form  of  government  than  represen¬ 
tative  forms. 

Toffler:  Well,  what’s  happening  is 
that  representative  governments  are 
overloaded,  and  because  they  are 
overloaded  they  don’t  have  the 
wherewithal  to  function.  Governments 
have  to  make  decisions.  As  a  society 
has  gotten  more  complicated:  as  the 
issues  have  become  more  complex;  as 
communication  has  gotten  faster;  as 
the  need  for  decisions  has  accelerated, 
the  government  agencies  and 
legislative  bodies  are  drowning  in  in¬ 
formation  that  they  can’t  digest. 

At  the  same  time,  they  are  ig¬ 
norant  about  the  effects  of  their 
behavior  out  in  the  localities.  As  a 


result,  these  governments  are  making 
more  and  more  decisions  that  are  more 
and  more  incompetent.  And  it  is  not 
a  function  of  how  smart  the  president 
is,  or  what  a  nice  guy  he  is  or  the  prime 
minister  or  the  secretary  of  the  party 
of  what  have  you.  The  issue  isn’t  the 
individual,  it’s  the  institution. 

The  political  decision-making  in¬ 
stitutions  in  all  these  countries  are 
simply  drowning  in  indigestable  infor¬ 
mation  and  therefore  they  are  going  to 
make  bigger  and  bigger  mistakes.  We 
are  going  to  have  to  do  some  creative 
inventing  of  new  political  institutions 
over  the  next  20,  30  years  if  we’re  go¬ 
ing  to  survive  with  anything  that 
remotely  resembles  a  democracy,  and 
among  the  things  we  are  going  to  look 
at  is  the  way  in  which  communications 
tools  might  help  us. 

Savan:  One  thing  you  don't  cover 
in  the  THIRD  WA  VE  is  the  why  of  it 
Why  is  the  third  wave  occurring? 

Toffler:  What  causes  the  third 
wave  is  everything  changing.  Nothing 
has  a  single  cause.  Particularly 
something  as  gigiantic  as  a  civilization 
upheaval.  If  I  look  at  history,  the  real¬ 
ly  big  changes  result  as  a  flowing 
together  of  multiple  forces.  And  in  our 
world  we ’re  seeing  radical  changes  in 
the  resource  base  and  the  energy  pic¬ 
ture.  A  radical  change  in  the  relation¬ 
ship  between  the  poor  countries  and 
the  rich  countries;  radical  changes  in 
our  technological  bases;  changes  in 
communication;  all  of  these  things 
converging. 
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VIDEOTEX 


Pels,  primitives,  and  protocols 
an  introduction  to  the  technology 

of  a  new  information  system 


by  Errol  Smith 


For  thirty  years  television  has 
been  an  entertainment  media.  It  hasn’t 
lived  up  to  its  real  potential  of  pro¬ 
viding  educational  material  to  the 
home  or  information  to  help  produc¬ 
tivity  in  business  and  industry.  The 
seeds  of  the  long  awaited  information 
revolution  are  being  quietly  planted  in 
Western  Europe,  Canada,  and  the 
United  States,  in  the  form  of  a  new  in¬ 
formation  service.  This  service  goes 
under  the  various  names  of  Videotex, 
Teletex,  Prestel,  Teledon,  and  so  on; 
however,  they  all  have  a  few  important 
properties  in  common: 

•  instant  access  to  large  data  bases 

•  the  ability  to  interact  with  the 
system  in  the  selection  of  which  data 
to  view 

•  data  is  displayed  on  a  modified  home 
television 

•  the  display  image  is  digitally  encod¬ 
ed  in  a  series  of  ASCII  characters. 

The  rate  of  growth  of  Videotex 
depends  on  these  three  interest  groups 
progressing  simultaneously: 

•  the  “providers”  of  information: 
publishers,  newspapers,  schools, 
libraries,  financial  institutions,  etc. 

•  the  “technologists”:  manufacturers 
of  TVs,  computers,  LSI  chips,  etc. 

•  the  “users"  who  require  and  make 
use  of  the  data. 

However,  at  this  time  the  real  pac¬ 
ing  item  is  the  lack  of  a  standard  pro¬ 
tocol.  The  providers  are  reluctant  to 
encode  millions  of  characters  of  data 
into  a  format  that  will  not  be  accepted, 
the  electronics  manufacturers  cannot 
afford  to  commit  chips  to  a  limited 
market,  and  the  users  don’t  want  to  in¬ 
vest  in  expensive  color  TVs  with 
custom  decode  electronics  that  may 
become  obsolete.  In  the  United  States, 
it  appears  that  the  standard  protocol 
problem  will  be  solved  to  everyone’s 


satisfaction  soon.  For  a  change,  the 
U.  S.  is  letting  the  rest  of  the  world  be 
the  technological  “pioneers”  and  take 
a  few  arrows  in  the  form  of  expensive 
mistakes.  The  U.  S.  has  been  holding 
back  while  developmental  systems 
were  being  tested  in  Great  Britain 
(Prestel)  and  Canada  (Teledon).  Other 
systems  are  being  tested  in  Germany, 
France,  and  Japan.  In  Great  Britain, 
for  example,  broadcasting  and  com¬ 
munications  are  nationalized,  so  they 
can  begin  experiments  that  no  private 
corporation  would  undertake.  Canada, 
in  turn,  improved  upon  the  Prestel 
system  by  adding  a  better  graphics 
capability,  while  maintaining  com¬ 
patibility  and  announced  the  Teledon 
System.  This  is  now  where  the  United 
States  has  stepped  in.  AT&T  picked 
up  the  Teledon  Standard,  made  some 
enhancements,  and  has  proposed  a 
North  American  Standard  which  they 
have  named  Videotex.  The  proposed 
standard  is  being  studied  by  ANSI 
and  is  expected  to  be  adopted  in  a  mat¬ 
ter  of  months.  The  adoption  of  a 
worldwide  standard  seems  out  of  the 
question.  Europe  alone  is  a  living 
monument  to  non-standardization, 
with  its  languages,  monetary  systems, 
and  railroad  tracks  that  don’t  match. 

Even  if  Videotex  is  adopted  as  the 
U.  S.  standard,  total  standardization 
in  this  field  is  probably  not  possible. 
Many  private  systems  will  flourish  due 
to  the  sheer  magnitude  of  the  poten¬ 
tial  market. 

Several  corporations  are  not 
waiting  for  the  full  standard,  and  are 
proceeding  with  partial  implementa¬ 
tions  for  applications  that  do  not  re¬ 
quire  full  graphics  capabilities.  For  in¬ 
stance,  IBM  has  announced  a  Prestel- 
like  system  for  the  Series/1  that  will 
be  excellent  for  certain  private 
applications. 

In  this  first  in  a  series  of  two  ar¬ 
ticles,  we  are  going  to  give  an  overview 
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Figure  1.  Geometric  layout 


of  all  the  topics  mentioned  above.  In 
the  second  article,  the  technology  will 
be  examined  in  more  detail,  along  with 
an  in-depth  look  at  specific  equipment 
and  applications. 

INTRODUCTION  TO  VIDEOTEX 

Protocol.  The  complete  name  is  “The 
Videotex  Standard  Presentation  Level 
Protocol".  The  protocol  is  simply  a  set 
of  rules  for  encoding  a  graphics  display 
into  a  series  of  ASCII  characters.  The 
Protocol  is  totally  abstract  in  that  it 
does  not  assume  any  specific  hard¬ 
ware.  The  number  of  colors,  the  re¬ 
solution  or  pel  size  (the  smallest 
displayable  element),  and  the  shape  of 
the  character  sets  are  all  arbitrary. 

The  standard  is  divided  into  two 
parts;  a  description  of  TEXT  sets,  in¬ 
cluding  the  ordinary  alphanumeric 
characters,  a  MOSIAC  set,  a  sup- 
plimentary  character  set,  and  a 
Dynamically  Redefinable  Character 
Set  (DRCS).  The  second  part  covers 
the  Picture  Description  Instructions 
(PDI),  which  includes  graphics 
primi  tives  for  generating  points,  lines, 
arcs,  rectangles,  and  polygons. 

The  Basic  Coding  Scheme.  A  seven 
bit  ASCII  character  (b7  b6  b5  b4  b3 
b2  bl)  is  divided  into  two  parts  (b7  b6 
b5  b4  and  b3  b2  bl),  where  each  bit 
(bn)  can  take  on  the  value  of  0  or  1. 
There  are  16  posible  values  for  the 
4-bit  part  and  8  possible  values  for  the 
3-bit  part,  therefore  one  can  construct 
a  8  column  by  16  row  matrix  represen¬ 
ting  every  value  of  a  7-bit  code  (see 
Figure  1).  The  first  2  columns  (32 
values)  are  always  reserved  for  control 
characters,  while  the  remaining  6  col¬ 
umns  (96  characters  in  all)  contain 
character  sets.  When  writing  text  to 
the  screen,  one  can  jump  at  will  from 
one  character  set  to  another  by  issu¬ 
ing  control  codes.  For  instance,  if  after 
writing  some  text  on  the  screen  you 
wished  to  construct  a  picture  with  the 
MOSIAC  characters,  you  would  issue 
the  control  code  to  invoke  the 
character  set  shown  in  Figure  2. 
Subsequent  ASCII  characters  would 
be  displayed  as  MOSIAC S  until  you 
issued  another  control  code  to  jump  to 
a  different  set. 

All  of  the  sets  are  defined  by  a 
predetermined  pattern  and  maintain¬ 
ed  at  the  receiving  device,  except  the 
DRCS  which  can  be  downloaded  from 
the  transmitting  system.  In  most  im¬ 
plementations  the  character  patterns 
would  be  in  Read  Only  Memory  (ROM) 
except  for  the  DRCS  which  would 
necessarily  be  loaded  into  RAM.  Text 


size  can  vary  continuously  and  is  posi¬ 
tioned  by  a  controllable  cursor.  At¬ 
tributes  such  as  size,  color,  and  reverse 
video  are  all  selectable  via  control 
characters.  The  default  character  for¬ 
mat  is  40  columns  by  20  rows,  which 
is  about  as  good  as  most  home  televi¬ 
sions  can  reproduce.  With  high  quali¬ 
ty  studio  monitor  sets,  three  times  as 
much  text  is  possible.  The  40  x  20  for¬ 
mat,  along  with  the  MOSIACS,  make 
up  the  Prestel  system. 


Picture  Description  Inductions 
(PDI).  There  are  six  graphics 
primitives;  POINT,  LINE,  ARC, 
RECTANGLE,  POLYGON  and  IN¬ 
CREMENTAL.  Each  has  four  forms 
and  eight  additional  control  codes  not 
found  in  the  standard  control  codes. 
The  96  character  graphics  set  is  fur¬ 
ther  divided  into  a  block  of  16  PDI 
control  characters  and  a  block  of  64 
characters  reserved  for  numeric 
parameters  (see  Figure  3).  Unlike  the 
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Figure  2.  MOSIAC  Set 


TEXT  graphics,  the  PDIs  require 
multibyte  commands.  Each  PD  I  is 
made  up  of  an  op  code  (one  of  the 
characters  in  column  2  or  3  in  Figure 
3)  followed  by  one  or  more  bytes  of 
numeric  data,  depending  on  the  op 
code. 

Positioning.  The  op  codes  are  fol¬ 
lowed  by  positioning  of  coordinate 
data  which  is  based  on  the  concept  of 
a  “Unit  Screen”.  The  screen  is  assum¬ 
ed  to  have  an  (X,Y)  coordinate  system 
with  the  origin  in  the  lower  lefthand 
corner.  The  horizontal  (X)  and  vertical 
(Y)  coordinates  range  in  value  from  0 
to  1,  Note  that  the  positioning  is  in¬ 
dependent  of  the  resolution  of  the 
receiving  TV.  The  decode  hard¬ 
ware/software  positions  to  its  nearest 
pel,  consequently  two  systems  with 
different  video  attributes  can  still 
display  the  same  picture.  The  one  with 
more  capability  will  just  do  a  better 
job;  they  will  both  present  useful 
information. 

Color  Selection.  Color  is  also  nor¬ 
malized  between  0  and  1.  The  intensi¬ 
ty  of  the  Green,  Red  and  Blue  are  ex¬ 
pressed  from  0,  indicating  off,  to  1,  in¬ 
dicating  full  intensity.  The  theoretical 
limit  on  the  number  of  colors  is  a  func¬ 
tion  of  the  number  of  bits  used  to  ex¬ 
press  RGB  intensity.  Of  course,  the  ac¬ 
tual  limit  is  the  quality  of  the  video 
electronics  and  the  video  controllor. 
Again,  a  system  without  a  large  color 
pallette  can  “do  the  best  it  can”  by  in¬ 
terpreting  the  high  ordered  bit.  This 
could  be  a  little  risky  because  some 
terrible  color  combinations  could  be 
generated.  So  rather  than  let  the  inten¬ 
sities  range  continuously,  a  color  map¬ 
ping  can  be  performed.  For  instance, 
if  a  4  bit  address  is  used  for  position¬ 
ing  in  the  color  map  and  9  bits  are  us¬ 
ed  to  specify  intensity,  then  one  can 
select  up  to  16  colors  from  a  possible 
512.  The  size  of  the  color  map  and  the 
number  of  colors  are  arbitrary.  An  ex¬ 
ample  of  such  a  color  map  is  shown  in 
Figure  4.  The  map  in  Figure  4 
represents  the  capability  of  the  current 
generation  Canadian  Teledon  System 
manufactured  by  Electrohome.  They 
are  rumored  to  be  developing  a  new 
generation  system  with  an  improved 
pallette. 

Blinking.  When  the  control  code  for 
blinking  is  used,  the  pels  to  be  blink¬ 
ed  are  overwritten  by  another  color. 
The  overwriting  color  and  duration  are 
specified  in  the  op  code. 


Waiting.  A  control  code  for  program¬ 
ming  a  delay  is  provided.  It  specifies 
a  waiting  increment  in  fractions  of  a 
second,  and  the  number  of  increments 
to  wait.  This  is  probably  for  a  limited 
animation  capability. 

Texture.  The  TEXTURE  command 
allows  for  dotted  lines,  herringbone 
fills,  etc.,  without  having  to  painfully 
encode  them  at  the  pel  level.  Like  the 
other  aspects  of  Videotex,  it  is  general 
enough  to  accomodate  arbitrary  dot, 
fill,  and  highlighting  patterns. 


Reset.  The  RESET  command  is  used 
on  a  selective  basis  to  reinitialize  the 
control  parameters  back  to  their 
default  values.  It  is  used  to  perform 
tasks  like  HOME,  clear  the  screen, 
clear  the  texture,  unprotect  fields  etc. 

THE  GEOMETRIC  PRIMITIVES 

Points.  The  most  primitive  of  the 
primitives  is  the  POINT  command.  It 
is  used  to  position  a  point  from  which 
a  more  complex  primitive  will  com¬ 
mence  drawing,  or  simply  to  draw  a 
dot  at  a  point.  It  is  specified  in  ab- 
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Figure  3.  PDI  Command  Format 


solute  coordinates  or  relative  to  a 
previous  point. 

Lines.  The  LINE  command  is  used  to 
draw  a  straight  line  in  the  in-use  color 
and  texture  from  an  initial  starting 
point  to  a  final  point.  The  final  point 
can  be  specified  relative  to  the  starting 
point  or  in  absolute  coordinates.  The 
final  drawing  point  becomes  the  start¬ 
ing  point  for  the  next  PDI. 

Arcs.  The  ARC  command  is  used  for 
circles,  arcs,  and  spline  curves  (a  con¬ 


tinuous  curve  fit  using  a  series  of  arcs 
with  different  diameters).  Arcs  are 
specified  in  a  similar  fashion  to  lines, 
with  the  addition  of  an  intermediate 
point,  which  fixes  an  arc.  When  the 
final  point  is  equal  to  the  starting 
point  a  circle  is  drawn;  if  the  in¬ 
termediate  point  is  on  a  line  between 
the  starting  and  final  points, then  a 
straight  line  is  drawn.  Texture  and  fills 
are  supported.  When  filling  an  arc,  a 
chord  is  assumed  to  exist  between  the 
end  points. 


Rectangles.  The  RECT  command  is 
used  for  drawing  rectangles.  The 
height  and  width  are  specified  relative 
to  the  current  starting  point  and  can 
be  filled  and  textured.  Opposite  sides 
cannot  cross  to  form  two  triangles. 

Polygons.  A  polygon  is  generated  by 
specifying  each  vertex  as  an  incremen¬ 
tal  X  and  Y  from  the  previous  point. 
They  must  close  and  can  be  filled  and 
textured.  Again,  no  crossing  of  sides 
is  allowed. 

Miscellaneous  other  features.  Un¬ 
protected  fields  can  be  defined  for  local 
editing  and  input. 

MACRO  command  sets  can  be  given 
control  code  status,  such  as  scrolling, 
common  textures,  underlining,  pro¬ 
tecting  fields,  additional  cursor  control 
etc.  Downloading  of  alternate  sets  is 
supported. 

Future  enhancements.There  are  pro¬ 
visions  in  the  code  structure  to  ac¬ 
comodate  future  enhancements  by  ex¬ 
tending  the  code. 

In  this  brief  overview  we  have 
omitted  much  of  the  tedious  detail  of 
the  command  formats,  defaults  and 
options.  The  reader  wishing  to  study 
further  can  obtain  a  copy  of  the  stan¬ 
dard  by  contacting: 

American  Telephone  &  Telegraph 
5  Wood  Hollow  Road 
Parsippany,  NJ  07054 
Attn:  Information  Management  Plan¬ 
ning  and  Development. 

COMMUNICATIONS  AND  SYSTEMS 
CONSIDERATIONS 

The  communications  aspect  of 
Videotex  is  the  most  complex  and  con¬ 
fusing  issue  of  this  technology.  There 
are  four  promising  ways  to  provide  the 
service:  (1)  through  the  voice  telephone 
system,  using  current  analogue  com¬ 
munications;  (2)  by  broadcasting  the 
signal  over  entertainment  channels 
during  the  vertical  blanking  interval; 

(3)  through  the  cable  TV  networks;  and 

(4)  via  direct  satellite  reception.  At  this 
time,  it  is  not  clear  which  technique 
will  be  used  where,  because  there  are 
many  unknown  factors  to  be 
considered. 

Some  of  the  factors  that  will  deter¬ 
mine  the  delivery  technology  are:  (1) 
the  degree  of  interaction;  (2)  privacy; 
(3)  cost;  (4)  market  size;  and  more.  This 
is  one  of  the  topics  that  will  be  covered 
in  detail  in  Part  II.  We  will  touch  brief¬ 
ly  on  some  of  the  major  issues  here. 
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Figure  4.  Color  Mapping 


markets.  The  over  one  million  personal 
computer  owners  will  want  the 
capability  and  if  they  have  graphics 
and  a  MODEM,  all  they  need  is  a  pro¬ 
gram  to  decode.  There  will  be  many 
high  leverage  applications  where  the 
value  of  the  data  far  exceeds  the  long 
distance  tolls,  as  in  the  case  of  stock 
market  advisary  services.  Lastly,  the 
phone  system  provides  a  good  vehicle 
for  test  marketing  and  start-up 
operations. 

Broadcasting  Videotex.  While  you 
are  viewing  a  local  entertainment  TV 
channel,  there  are  small  intervals  of 
time  that  data  can  be  mixed  with 
analogue  signals  without  disrupting 
the  picture  (it  may  cause  trouble  with 
your  video  recorder)  called  the  vertical 
blanking  intervals.  In  the  course  of  15 
or  20  seconds,  several  thousand 
Videotex  images  can  be  transmitted 
and  the  station  can  recycle  them  over 
and  over.  In  this  case  the,  interaction 


by  the  viewer  is  with  his  own  TV.  By 
keying  an  index  his  television  can 
“watch"  for  a  certain  frame  and 
“grab"  it  as  it  goes  by.  The  amount  of 
data  is  necessarily  limited,  and  must 
be  traded  off  against  the  inconve¬ 
nience  of  waiting  time.  The  station  can 
solve  the  quantity  of  data  problem  by 
scheduling  information  blocks  like 
they  schedule  entertainment;  that  is, 
news  between  7:00  and  8:00,  educa¬ 
tional  materials  between  8:00  and  9:00, 
etc. 

This  form  of  Broadcast  Videotex 
will  be  the  first  to  serve  mass  markets. 
There  are  several  ways  to  expand  as 
the  usage  of  this  service  builds.  For  ex¬ 
ample,  dedicating  entire  UHV  chan¬ 
nels  and  interacting  with  the  broad¬ 
cast  station  using  the  phone  system. 

As  the  technology  develops,  cable, 
and  ultimately  direct  satellite  sys¬ 
tems,  can  be  introduced  as  compatible 
with  different  levels  of  interaction. 

continued  on  page  74 


Via  the  Telephone.  Using  the  phone 
system  offers  the  least  technical 
challenge  at  the  receiving  end,  while 
providing  excellent  interaction.  Sen¬ 
ding  and  receiving  ASCII  to  a  remote 
computer  is  well  understood  and  pro¬ 
ven,  however,  it  does  present  many 
other  problems: 

•  your  phone  is  tied  up  while  you  are 
online 

•  if  the  supplier  is  to  provide  service 
to  several  thousand  users,  the  com¬ 
munications  front-end  and  operating 
system  to  do  this  efficiently  may  not 
exist  today  (the  airline  reservation 
systems  using  ACP  are  probably  the 
closest). 

•  the  local  phone  exchange  may  not 
be  able  to  handle  the  load. 

•  transmission  speed  is  limited  by 
MODEM  technology. 

On  the  positive  side: 

•  the  phone  system  is  in  place  and 
ready  to  go. 

•  it  provides  the  necessary  privacy 
that  certain  applications  such  as  bank¬ 
ing  must  have. 

•  unlike  the  other  methods  of 
Videotex  delivery,  you  are  not  using 
the  airwaves  so  government 
regulatory  agencies  are  not  in  the  act. 

There  is  no  doubt  that  Vid¬ 
eotex  via  the  telephone  will  find  many 


LOOKING  AT 

PRINTER  BUFFERS? 


SP©©fc-Z~<©,.  js THE 

COMPLETE.  NOTHING  ELSE  TO  BUY, 
STAND  ALONE  PARALLEL  PRINTER 
BUFFER  FEATURES: 

•  SWITCH  SELECTABLE  "PAUSE  ON  FORM  FEED"  MODE,  FOR  SINGLE  SHEET  PRINTING 

•  AUTOMATIC  SPACE  CHARACTER  COMPRESSION 

•  32K  CHARACTERS  CAPACITY  STANOARD,  64K  AND  128K  MODELS  AVAILABLE. 

USER  EXPANDABLE. 

•  NO  HARDWARE  OR  SOFTWARE  MODIFICATIONS  REQUIRED 

•  AND  MUCH  MORE.  WRITE  OR  CALL  FOR  FULL  DETAILS. 


PRICE  (32K  INCLUDES  CABLE)  $279.95 


JVB  ELECTRONICS 

1601  Fulton  Avenue,  Suite  1 
Sacramento,  California  95825 
Phone:  (916)483-0709 

DEALERS  INQUIRIES  INVITED 
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Put  64K  CP/M  2.2  in  your 
TRS-80  Model  III  and  tap  into 
2AJUU  business 


WordStar  &  MailMerge  are  trademarks  of  MicroPro.  dBASE  i!  is  a  trademark  of  AshtonTate.  TRS-80  is  a  trademark  of  Tandy  Corporation. 

SuperCalc  is  a  trademark  of  SORCIM.  CP/M  is  a  trademark  of  Digital  Research.  IBM  is  a  trademark  of  IBM  Corporation. 


/i*3;.?  memory™ 
utttil  merchant 


14666  Doolittle  Drive  Sen  Leandro,  CA  94577 
(415)  483-1008 


Introductory  price  of 


The  Shuffleboard  111  comes  fully 
burned-in  and  tested  complete 
with  64K  CP/M  2.2  and  MBASIC 
80  interpreter,  plus  software 
manuals  and  a  first  class  user’s 
manual  —  with  a  1-year  limited 
warranty  and  15-day  no-risk  free 
trial  —  for  only  $299. 

See  the  Shuffleboard  III  at 
your  dealer’s  now. 

Once  you  see  what  the  Shuffle¬ 
board  can  do  for  your  Model  III 
you’ll  want  one  at  once.  If  your 
dealer  does  not  yet  stock  the 
Shuffleboard  have  him  give  us  a 
call.  Or  send  check,  money  order, 
VISA  or  MASTERCARD  number 
(sorry,  no  COD’s)  plus  $5  shipping 
per  board  ($17  outside  the  USA  & 
Canada)*  directly  to  the  address 
below.  Cal.  residents  please  add 
sales  tax.  Credit  card  purchases 
can  be  phoned  in  directly  and 
we’ll  ship  from  stock. 

(415)  483-1008 

*Air  mail  shipments  to  Canada  &  all  other 
countries. 


Now  you  can  run  programs  such 
as  WordStar,  dBASE  II, 
SuperCalc,  MailMerge  and  vir¬ 
tually  thousands  of  other  CP/M- 
based  programs  on  your  TRS-80 
Model  III. 

CP/M  2.2  is  the  industry  stan¬ 
dard  operating  system  that  gives 
you  access  right  now  to  over 
2,000  off-the-shelf  business  pro¬ 
grams. 

Our  plug-in  Shuffleboard  111 
comes  with  16K  of  RAM,  giving 
your  Model  Ill  the  power  of  full 
64K  CP/M  2.2  without  inter¬ 
ference  of  the  ROM  or  video 
memory.  In  fact,  the  Shuffleboard 
will  appear  transparent  in  the 
TRS-oO  mode  and  will  not  inter¬ 
fere  with  any  DOS  operation. 

READ  and  WRltE  Osborne, 
Xerox  and  IBM  personal 
computer  software  plus  many 
more  popular  formats, 
Unfortunately,  there  is  no  stan¬ 
dardized  CP/M  format  for  5  Vi  " 
diskettes.  But  we  have  developed 
a  way  to  READ/WRITE  and  RUN 
standard  programs  under  the 
following  single-sided  formats: 
Osborne  1  S/D,  Xerox  820  S/D, 
IBM  PC*  D/D  for  CP/M  86  only, 
Superbrain  D/D,  Kapro  II  D/D,  HP 
125  D/D  and  TeleVideo  D/D. 

•Will  Read  and  Write  Only. 

Easy  plug-in  installation. 

It’s  so  simple.  The  Shuffleboard 
Ill  plugs  into  two  existing  sockets 
inside  your  Model  III.  There  are  no 
permanent  modifications,  no  cut 
traces  and  no  soldering.  You’ll  be 
up  and  running 
in  minutes. 


OEM  and  DEALER  inquiries 
invited. 


New  Products. 

80  x  24  VIDEO  BOARD:  Features 
dual  intensity  screen,  programmable 
cursor  control  for  block,  underline  & 
blink  rate,  on-board  bell  with  audible 
keyclick,  battery-operated  real  time 
cafendar/clock,  full  ASCII  character 
set  plus  256  special  character 
graphics,  dual  RS-232  outputs  and 
composite  video  output. 

FLOPPY  DISK  CONTROLLER:  Now 
you  can  access  5l/4  "  and  8"  floppy 
disk  drives  in  any  combination  up  to 
4  drives  of  S/D  density,  S/D  sided. 

Tap  into  a  wealth  of  CP/M  software 
which  comes  on  8"  IBM  3740  format 
or  Pickles  &  Trout  CP/M  for  the  Model 
11. 

'  SOFTWARE:  Additional  CP/M  soft¬ 
ware  programs  are  available.  Call  or 
write  for  details. 


Super  SpellGuard,  Sup c 
SuperData-File  Man 


FW  *• 

bU"S  .  «kip  Service-rree. 

Supet-Re'*a5J®'  cqWARBI 

SORCIM  SUPEt5nany”ng  else  you 

CP)Ml£& &&.• 
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.  800-76? 

nCaii,°^Aii7S4 
ca"4«-^a^a^ 


SORCIM  CORPORATION,  2310  LUNDY  AVENUE,  SAN  JOSE,  CALIFORNIA  95131 

WE  LEAVE  THE  REST  BEHIND. 

(Sypi^arof.$Upd[il(?alcS*,  -SjiipdrVyHte^  Stiper  SpeUQuard,  SUpetChart  and  SupflrDaii*  Mr** 
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GREAT  IDEAS... 
Down  to  Earth 
Products 


(AVAILABLE  SOON) 


SDS-S100  CHASSIS 

6  Slot  Motherboard 
Complete  power  supply 
Utilize  regular  or  Thlnllne  drive 


SDS-MULTIPLEXER/DISPLAY 

Three  RS232C  1  to  2  Switches 
Two  Seven  Segment  Status  Display 
(Can  be  used  as  a  line  monitor  lor  data 
communications  link) 
(route  RS232  to  one  of  two  devices) 


NEC-FLOPPY  DISK  DRIVE 

Double  Sided 
Single  Density/Double  Density 
Up  to  2.4  Megabyte 
SPECIAL  PRICING 


SDS-HARP  DISK  INTERFACE 

Micropolis  1220  Series 
bib...:-  interface  Adapter 


SDS-SINGLE  BOARD  COMPUTERS 

Z80A  CPU  64 K  Bank  Switch  Memory 
2  RS232  Channels  4  Timers  IEEE  696  Buss 
Interface 
4  Parallel  ports 

NEC  765  FDC  with  PLL  to  all  Shugart 
compatible  drives  (SDS-Master  only) 


SDS- SLAVE 


CP/M  REVIEW 

This  second  installment  contains 
KM  YPIr  ^  information  and  photographs  on 


twenty  systems. 


GUIDE 


Although  this  second  installment 
does  not  attempt  to  cover  the 
marketplace,  the  55  systems  we  have 
reviewed  are  a  good  representation  of 
the  variety  of  available  machines. 
Rather  than  continue  with  this  broad 
overview,  we  have  decided  that  subse¬ 
quent  Buyer’s  Guides  will  focus  on  a 
specific  user  interest,  i.e.,  portability, 
graphics  capability,  16  bit  machines, 
etc. 

Again,  consider  this  guide  to  be  a 
starting  point  in  selecting  a  computer. 
Addresses  and  phone  numbers  for  the 
manufacturers  are  listed  if  you  would 
like  more  detailed  information.  The 
second  installment  features  informa¬ 
tion  and  photographs  on  twenty  more 
systems. 

ORIENTATION 

While  most  systems  are  classified 
general  purpose,  some  are  targeted  for 
certain  market  sectors  (a  manufactur¬ 
ing  environment,  typesetting,  etc.). 
This  category  may  aid  you  in  quickly 
finding  the  specific  systems  particular¬ 
ly  suited  to  your  needs. 

MASS  STORAGE  OPTIONS 

Many  users  underestimate  their 
disk  storage  requirements  and  do  not 
understand  the  implications  of  adding 
hard  disk.  Make  sure  the  system  you 
are  considering  has  ample  expansion 
to  at  least  twice  your  current  estimate. 
And,  note  that  some  systems 
represented  prefer  to  deliver  with  a 
Winchester  as  standard  equipment. 
Winchester  disks  with  five  megabytes 
are  becoming  available  and  inexpen¬ 
sive.  However,  the  cost  of  adding  them 
later  may  be  prohibitive. 


INSTALLMENT 
NUMBER  2 


DISPLAY  CONSOLE 

There  are  many  pros  and  cons  to 
the  component  approach  versus  the  in¬ 
tegrated  package.  The  component  ap¬ 
proach  does  allow  flexibility  in  selec¬ 
tion  of  equipment.  However,  the  in¬ 
tegrated  package  generally  requires 
less  space.  For  those  interested  in  the 
component  approach,  note  that  many 
CP/M  systems  provide  only  the  com¬ 
puter  and  disk.  It’s  up  to  you  to  select 
a  keyboard  and  CRT.  Also  note  that 
there  are  numerous  terminals  with 
various  video  attributes  (green 
phosphor,  80  columns,  etc.).  Again, 
you  have  the  opportunity  to  select 
what  best  suits  your  needs. 

OTHER  I/O  SUPPORT 

Adding  peripheral  devices  often 
requires  external  connectors  and 
sometimes  an  additional  electronic 
component  (or  slot)  in  the  computer 
chassis.  If  the  initial  configuration  is 
not  large  enough,  electronics  and  con¬ 
nectors  can  be  more  expensive  than 
buying  a  larger  computer  in  the  first 
place. 

SALES  AND  SERVICE 

Although  most  microcomputers 
are  very  rehab le,  if  there  isn’t  local  ser¬ 
vice  a  round  trip  to  the  nearest 
regional  repair  center  may  take  ten 
days  or  more. 

PRICE 

In  most  cases,  the  price  quoted  in 
this  guide  is  based  on  the  standard 
usable  configuration  of  CPU  with 
64KB  memory,  2  floppy  disks, 
keyboard  and  display,  and  CP/M. 
However,  when  doing  price  com¬ 
parisons,  note  that:  l)Some  manufac¬ 
turers  do  not  provide  the  keyboard 
and  display.  Therefore,  you  should  add 
about  $600  for  a  typical  display  device. 
2)  Some  manufacturers  offer  more 
than  our  standard  configuration  (i.e. 
256KB  memory  or  extra  software)  and 
bundle  it  into  their  price.  These  cases 
require  some  special  consideration. 
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Advantage  I 


A  powerful,  compact  and  self-sufficient  computer. 


ORIENTATION 

Business  and  scientific  data  process 
ing  with  high  resolution  graphics 
capability. 

MANUFACTURER 

North  Star  Computers  Inc. 

14440  Catalina  St. 

San  Leandro,  CA  94577 
415  357-8500 

in  less  than  five  years,  North  Star  is 
a  high  growth,  privately  held  corpora 
tion  with  annual  sales  growing  at  a 
67%  compound  rate  with  Net  Profit 
After  Tax  of  over  10%. 

FIRST  DELIVERED 

September,  1981. 

PROCESSOR 

Z80A. 

64KB  standard  main  memory. 

256KB  maximum  main  memory, 
with  the  8/16  (8088)  option. 

MASS  STORAGE  OPTIONS 

2  514"  Double-sided  double-density 
floppies,  with  360KB  each. 

DISPLAY  CONSOLE 

A  green  phospher  (P31)  monitor  with 
an  80x24  character  display.  Graphics 
resolution  is  640x240 
pixels,  having  20KB  of  its  own 
bit-mapped  storage. 

PRINTER  INTERFACE  SUPPORT 

Printer  interface  capability  lies  in  the 
Advantage’s  standard  I/O  ports. 

OTHER  I/O  SUPPORT 

RS232  asynchronous/synchronous 
serial  port.  Parallel  8  bit  in  and  out 
port,  with  3  handshaking  lines.  Of  the 
6  card  slots,  5  are  available  for 
expansion. 

PACKAGING 

Integrated  desktop  computer,  with 
87  key  style  selectric  keyboard, 
including  15  function  keys  and 
14  key  numeric/cursor  control 
keypad. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800  447-4700 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Other  software  included: 
Business  Graphics. 

Price  for  the  above: 

$3,748. 

Guarantee: 

90  days. 

System  serviced  by: 

Factory  and  authorized  dealers. 


VENDOR  STATEMENT 

The  North  Star  ADVANTAGE  is  an 
interactive  integrated  graphics 
computer  supplying  the  single  user 
with  a  balanced  set  of  business  data, 
word,  or  scientific  data  processing 
capabilities  along  with  both  character 
and  graphics  output.  ADVANTAGE  is 
fully  supported  by  North  Star’s  wide 
range  of  system  and  application 
software. 
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Altos  ACS8000-2 

If  you're  a  businessperson,  health  care  specialist,  legal, 
insurance,  or  accounting  professional, 

Altos  has  a  computer  system  designed  for  you. 


ORIENTATION 

Word  processing,  specialized 
business  fields,  multi-user  expansion 
and  local  networking. 

MANUFACTURER 

Altos  Computer  Systems 
2360  Bering  Drive 
San  Jose,  CA  95131 
408  946-6700 

Established  in  1978,  Altos  is  now  a 
$40  million  per  year  world  leader  in 
single  board  microcomputer 
technology. 

FIRST  DELIVERED 

1980. 

PROCESSOR 

Z80A  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5V&”  floppies,  single-sided, 
double-density  disks  for  a  total 
storage  capacity  of  1MB. 

DISPLAY  CONSOLE 

Any  standard  ASCII  terminal. 

The  Altos  1  terminal  is  available  for 
$995. 

PRINTER  INTERFACE  SUPPORT 

Serial  or  parallel  standard. 

OTHER  I/O  SUPPORT 

2  RS232  ports  and  1  8-bit  parallel 
port  are  provided. 

PACKAGING 

Integrated  desk-top  package. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800  662-6265  (California  only). 

800  538-7872  (All  other). 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

CP/M. 

Price  for  above: 

$3,650.  plus  keyboard  and  display. 

Guarantee: 

90  days. 

System  serviced  by: 

Local  dealer  service. 


VENDOR  STATEMENT 

Altos  computers  feature  a  simple, 
relable  single-circuit  board  design. 

A  design  that  allows  us  to  pack 
sophistication  into  every  Altos  com¬ 
puter  system.  And  as  your  needs 
grow,  Altos  computers  are  easily 
upgraded. 
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Approach  I 


Special  emphasis  on  computer  control  applications 
in  the  lab,  factory,  or  home. 


ORIENTATION 

General  business  and  engineering. 
MANUFACTURER 

Micro-Link  Corporation 
624  S.  Range  Line  Road 
Carmel,  IN  46032 
317  846-1721 

Established  in  1977,  product  line 
includes  ROM  programmers  and  STD 
board  products. 

FIRST  DELIVERED 

The  Approach  I  will  be  available  in 
June  1983. 

PROCESSOR 

Z80A  CPU. 

32KB  standard  main  memory. 

256KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  514  ”  floppies,  double-sided, 
double-density,  for  a  total  capacity 
of  600KB. 

DISPLAY  CONSOLE 

12“  non-glare  green  phosphor  CRT. 

PRINTER  INTERFACE  SUPPORT 

2  or  4  RS232  serial  ports  and  8 
parallel  ports  available. 

OTHER  I/O  SUPPORT 

5  STD  slots  for  expansion. 

PACKAGING 

Floppies  and  CRT  integrated  with  a 
detachable  keyboard.  Keyboard  has 
11  programmable  function  keys. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800  428-6155 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Price  for  above: 

$4,740. 

Guarantee: 

1  year. 

System  serviced  by: 

Regional  service  centers. 


VENDOR  STATEMENT 

Research  and  development  of  the 
APPROACH  series  of  microcom 
puters  began  in  September  of  1981. 
The  most  important  feature  of  the 
APPROACH  series  is  the  simplicity 
of  its  implementation.  The  “user- 
friendly"  software  control  and  Micro- 
Link's  complete  selection  of  STD  Bus 
compatible  cards  allows  customers 
to  use  the  APPROACH  immediately, 
in  lieu  of  spending  weeks  learning 
software  and  configuring  the  hardware. 
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Avatar 


A  device  that  converts  "dumb"  terminals 
into  intelligent  workstations. 


ORIENTATION 

AVATAR  specializes  in  converting 
ASCII  terminals  into  general  business 
systems  while  maintaining  com 
munications  with  a  host  computer. 

MANUFACTURER 

3R  Computers 
18  Lyman  Street 
Westboro,  MA  01581 
617  366-5300 

PROCESSOR 

Z80  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  514  "  single-sided  floppies  with 
205KB  each,  double-sided  with 
410KB  each. 

DISPLAY  CONSOLE 

Any  standard  ASCII  terminal. 

PRINTER  INTERFACE  SUPPORT 

Parallel  port  (Centronics  type). 


OTHER  I/O  SUPPORT 

Apple  CP/M  diskette  conversion  sub 
system  available  ($250  additional). 

PACKAGING 

Small  compact  desktop  unit;  the  two 
drive  system  weighs  only  20  pounds. 

SALES  AND  SERVICE 

Nearest  dealer  information: 

617  366-5300 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

CP/M. 

Price  for  the  above: 

$2,345.  plus  keyboard  and  display. 

Guarantee: 

90  days. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

The  “Intelligent  Workstation”  pro¬ 
vides  four  main  capabilities:  a  data 
communications  path  between  the 
TCI  and  the  host  computer;  a  “per¬ 
sonal  computer”  mode  where  any 
standard  CP/M  program  can  be  ex¬ 
ecuted;  a  two-way  file  transfer 
capability  between  the  TCI  and  any 
of  the  supported  host  computer 
systems;  and  a  terminal  switching 
capability  that  allows  for  concurrency 
of  operation. 
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Datavue  80-200  Series 


This  machine  gets  the  job  done  with  one-third 

the  number  of  chips  and  electronics  of  comparable  systems. 


ORIENTATION 

A  general  business  machine  with  a 
broad  range  of  configurations. 
Datavue  also  provides  a  132 
column  console  which  is  excellent 
for  spreadsheet  work. 

MANUFACTURER 

Datavue  Corporation 
1911  22nd  Avenue  South 
Seattle,  Washington  98144 
800  426-9247 
Or  206  322-9330 

Datavue  was  founded  in  1971  as 
Garyco  Data  Systems.  There 
are  now  50  dealers  nationwide, 

12  dealers  worldwide. 

FIRST  DELIVERED 

September,  1981. 

PROCESSOR 

Z80  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

4KB  EPROM. 

MASS  STORAGE  OPTIONS 

2  5 Vi”  floppies  with  1MB  each. 

DISPLAY  CONSOLE 

Displaymaster  132-C  B&W 
113/4”x53/4”  screen  with 
132x24  columns. 

PRINTER  INTERFACE  SUPPORT 

Will  support  RS232  or  parallel. 

OTHER  I/O  SUPPORT 

2  RS232  ports  are  standard.  Syn¬ 
chronous  option  available.  Light  pen 
optional  with  Displaymaster. 

PACKAGING 

Compact  desk-top 
package  12x12x7”. 

Separate  CRT.  Detachable 
keyboard  with  95  keys. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800  426-9247 
Or  206  322-9330 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$5,030. 

Guarantee: 

90  days. 

System  serviced  by: 

Manufacturer  or  dealer. 


VENDOR  STATEMENT 

“YOU  CANT  BEAT  THE  SYSTEM” 

If  you’re  in  the  market  for  a  desktop 
computer  system,  your  shopping  just 
got  a  little  bit  easier.  Because  the 
fourteen  best  computers  you  can 
choose  from  have  one  thing  in 
common:  They’re  all  a  part  of  the 
Datavue  80  Computer  System  family. 
Other  computers  can’t  beat  the 
Datavue  80  when  it  comes  to  giving 
you  such  a  wide  choice  of  configura¬ 
tions.  And  other  computers  can’t 
beat  this  system  for  simplicity  and 
reliability. 


50 


CP/M  REVIEW  January/February  1983 


DMS-3/F  “Fox” 


Portability,  networking,  and  ability  to  emulate  any  terminal. 


ORIENTATION 

General  business,  portability  and 
networking. 

MANUFACTURER 

Digital  Microsystems 
1840  Embarcadero 
Oakland,  CA  94606 
415  532-3686 

Established  in  1975.  Product  line  in 
eludes  the  HiNet  Local  Area  Network 
equipment. 

FIRST  DELIVERED 

1982. 

PROCESSOR 

2  Z80  CPUs. 

64KB  and  16KB  standard  main 
memory. 

64KB  and  16KB  maximum  main 
memory. 

MASS  STORAGE  OPTIONS 

2  5Va"  double-sided,  double-density 
floppies  for  a  total  storage  of  1.2MB. 

DISPLAY  CONSOLE 

9"  green  phosphor  CRT,  80x25 
format,  reverse  video,  96  displayable 
codes,  32  control  codes, 

30  programmable  function  keys. 

PRINTER  INTERFACE  SUPPORT 

4  RS232  serial  ports. 

1  parallel  port  optional. 

OTHER  I/O  SUPPORT 

1  RS422  high  speed  networking  port 
at  500,000  baud. 

PACKAGING 

Compact,  portable,  with  detachable 
keyboard.  Approximate  dimensions 
are  18x15x8”. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

415  532-3686 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$3,995. 

Guarantee: 

90  days. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

With  its  9”  diagonal  screen,  “the 
Fox”  has  triple  the  capacity  of  the 
most  popular  portable.  Yet  the 
outstanding  feature  of  the  30  pound 
“Fox”  is  its  performance  on  or  off 
the  HiNet  Local  Area  Network.  HiNet 
is  a  complete  hardware/software  net¬ 
work  so  inexpensive  that  you  can 
add  a  computer  anywhere  your 
business  requires  for  about  the  cost 
of  a  good  typewriter. 
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Elite 


This  micro  features  a  built-in  Winchester  with  a  tape  backup. 


ORIENTATION 

A  business  workstation  with  strong 
communications  capabilities. 

MANUFACTURER 

Barrington  International  Corp. 

738  Airport  Blvd.  Suite  4 
Ann  Arbor,  Ml  48104 
313  769-7611 

Established  in  1980,  aiming  for  an 
initial  network  of  50  dealers  by  the 
end  of  the  year. 

PROCESSOR 

Z80B  CPU. 

64KB  standard  main  memory. 

2KB  CACHE  memory  standard. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

System  based  on  built-in  5W’ 
Winchester  with  10MB  and  a  built-in 
tape  backup.  Floppy  drives  are  not 
necessary,  however,  a  floppy  con¬ 
troller  is  built-in  and  floppies  are 
available.  Winchester  storage  is  ex¬ 
pandable,  in  increments  of  13.5MB, 
to  over  100MB. 

DISPLAY  CONSOLE 

Any  ASCII  terminal. 


PRINTER  INTERFACE  SUPPORT 

1  parallel  Centronics  type  standard. 

1  RS232  serial  interface  standard. 

OTHER  I/O  SUPPORT 

2  serial  interfaces  are  standard.  Ex¬ 
pansion  slots  available  for  additional 
serial  ports  and  disk  drives  and  real 
time  clock  with  battery  backup. 

PACKAGING 

Compact  desktop  unit  containing  the 
Winchester  disk,  tape  unit  and 
electronics. 

SALES  AND  SERVICE 

Nearest  dealer  information: 

313  769-761  1 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

Winchester  and  tape  drive. 

CP/M. 

Other  software  included: 

Condor  DB  Management,  Wordstar, 
Comshare  spread  sheet. 

Price  for  the  above: 

$7,995.  plus  keyboard  and  display. 

Guarantee: 

90  days. 

System  serviced  by: 

Dealer. 


VENDOR  STATEMENT 

E’LITE  provides  speed,  storage 
capacity,  backup  capability,  and  flex¬ 
ibility  to  do  almost  any  business  job. 
With  modular  growth  and  a  wide 
range  of  communications  facilities,  it 
is  the  ideal  tool  for  the  performance- 
oriented  business  manager. 
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Episode 


A  compact  stand-alone  computer . . .  just  add  peripherals. 


ORIENTATION 

Business  and  communications 
workstation. 

MANUFACTURER 

Epic  Computer  Products 
18381  Bandilier  Circle 
Fountain  Valley,  CA  92708 
714  964-4722 

PROCESSOR 

Z80A  CPU. 

64KB  standard  main  memory. 

96KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5 Vi”  floppies  with  400KB  each. 
1.5MB  and  800KB  available. 

DISPLAY  CONSOLE 

Any  ASCII  terminal.  Software  to  sup¬ 
port  80x25  character  format,  reverse 
video,  underline,  and  dual  intensity. 

PRINTER  INTERFACE  SUPPORT 

1  parallel  Centronics  type  interface 
standard. 

OTHER  I/O  SUPORT 

2  RS232  serial  ports  standard. 
Expansion  slots  available. 
Telecommunications  software  in 
ROM. 

PACKAGING 

Compact  plastic  case,  7x9x15”. 
Weight  is  15  pounds.  Floppies  in¬ 
tegral  to  package. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

714  964-4722 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

CP/M. 

Other  software  included: 

Communications  software  in  ROM. 
SUPERXYZ,  an  interactive  system 
manager. 

Price  for  the  above: 

$2,500.  plus  keyboard  and  display. 

Guarantee: 

90  days  parts  and  labor. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

Epic  Computer  Products,  Inc.,  after 
extensive  research,  has  developed  a 
new,  personal  workstation  called 
EPISODE;  a  stand-alone,  portable, 
single-user  computer  capable  of 
communicating  via  networks  and 
sharing  data  bases.  EPISODE  gives 
you  total  flexibility.  The  system  does 
not  come  packaged  with  integrated 
peripherals.  You  can  add  your  own 
CRT  and  printer;  whatever  brand  and 
price  range  you  choose. 
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Escort  C2100 


An  innovative  and  competitive  state-of-the-art  portable. 


ORIENTATION 

Travel  almost  anywhere  with 
ESCORT’S  unmatched  capabilities 
and  enjoy  fingertip  access  to 
professional  computing  power 
with  this  portable. 

MANUFACTURER 

Jonos  Ltd. 

920-C  E.  Orangethorpe 
Anaheim,  Ca  92801 
714  871-1082 

Jonos  Ltd.  was  established  2  years 
ago.  They  originally  manufactured 
point  of  sales  terminals. 

PROCESSOR 

80A. 

64KB  dual  port  standard  main 
memory. 

128KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  31/2m  micro  floppies  with  322KB 
each  with  DMA  controller  that  can 
handle  up  to  3  drives  maximum. 

DISPLAY  CONSOLE 

Green  phosphor  (P31)  9”  diagonal 
with  two  intensity  levels  and  a  2KB 
self  contained  memory.  A  graphics 
capability  is  now  on  ESCORT’S 
drawing  board. 

PRINTER  INTERFACE  SUPPORT 

RS232  serial  port  (up  to  19.2K  baud). 
There  is  an  optional  integral  impact 
5x7  dot  matrix  printer,  capable  of  dot 
graphics.  Its  speed  is  50  cps  at  80 
columns  and  adds  an  additional  9 
pounds.  This  addition  extends  the 
depth  by  4”  and  the  width  by  9V2”. 

OTHER  I/O  SUPPORT 

2  RS232  serial  ports  (including 
printer  port),  interval  timer.  8  slot 
card  cage  with  5  slots  for  expansion. 

PACKAGING 

The  Escort  is  portable  and  weighs  25 
pounds.  It  has  a  detachable  Selectric 
style  keyboard  with  92  keys,  in¬ 
cluding  numeric  pad  and  function 
keys. 


SALES  AND  SERVICE 

Standard  system  for  price 
comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Other  software  included: 

SPELLBINDER,  SPELLGUARD, 
BASIC-80  and  MULTIPLAN. 

Price  for  the  above: 

$3995. 

Guarantee: 

12  months. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

ESCORT  is  the  only  portable  com¬ 
puter  designed  with  built-in  expan¬ 
dability. ..it  can  grow  with  you,  thus 
protecting  your  original  investment! 
This  expandability  is  afforded  by 
virtue  of  an  industry  standard  STD 
BUS.  The  basic  ESCORT  uses  three 
slots,  leaving  five  empty  slots  for 
user  expansion.  With  over  fifty 
manufacturers  of  STD  compatible 
modules  representing  the  U.S.. 
Canada  and  England,  one  can  virtual¬ 
ly  configure  a  computing  system  as 
personal  as  a  signature.  Expand  the 
system  with  modem  cards,  analog 
cards,  memory,  graphics  or  even 
new  CPU  cards  as  they  become 
available.  The  ESCORT  won't  die  of 
old  age!  The  compact  STD  cards 
enable  easy  module  replacement, 
when  the  need  arises,  thus  assuring 
prompt  serviceability. 
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Explorer  85 


A  very  inexpensive  system  with  8"  floppy  drives. 


ORIENTATION 

Home,  professional,  and 
business  application. 

MANUFACTURER 

Netronics  R  &  D  Ltd. 

333  Litchfield  Road 
New  Milford,  CT  06776 
800  243-7428 

FIRST  DELIVERED 

1980. 

PROCESSOR 

8085  CPU. 

64KB  standard  main  memory. 

S-100  bus  expandable. 

MASS  STORAGE  OPTIONS 

2  8”  floppies  with  800KB  each. 

5  and  10MB  Winchesters  available. 

DISPLAY  CONSOLE 

Any  ASCII  terminal. 

PRINTER  INTERFACE  SUPPORT 

RS232  serial  port. 

OTHER  MO  SUPPORT 

User  supplied  S-100  boards 
supported. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800  243-7428 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

CP/M. 

Price  for  above: 

$1,645.  plus  keyboard  and  display. 

Guarantee: 

6  months. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

Like  all  Netronics  products,  each 
level  of  Explorer/85  is  engineered  to 
professional  standards.  Top  quality 
components  are  used  throughout. 
You  are  insured,  year  after  year,  of 
stable  reliable  service. 


PACKAGING 

S-100  chassis,  floppies,  and 
terminal  packaged  separately. 
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HP-86 


Hewlett-Packard's  lowest  priced,  newest,  personal  computer. 


ORIENTATION 

General  purpose  personal  computer 
for  professionals  and  managers. 

MANUFACTURER 

Hewlett-Packard 
1010  N.  E.  Circle  Blvd. 

Corvallis,  OR  97330 
503  757-2000 

FIRST  DELIVERED 

1982. 

PROCESSOR 

HP  CPU  in  native  mode. 

Z80  using  CP/M  module. 

128KB  standard  main  memory. 
640KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

1  5Va"  floppy  with  270KB 
standard.  Interface  built-in  for  up  to 

2  HP  9130A’s. 

DISPLAY  CONSOLE 

Choice  of  9”  or  12M  green  phosphor 
CRT.  Alphanumeric  character  format 
is  80x24  or  16  lines.  Graphics  for 
mat  is  240x400  or  544  dots. 

5x7  dot  matrix  character  font,  256 
character  set  with  set  of  128  with 
and  without  inverse  video. 

PRINTER  INTERFACE  SUPPORT 

Parallel  Centronics  is  standard. 
Several  other  interfaces,  HP-IB, 
serial,  BCD  etc.,  are  available  with  a 
separate  card  required  for  each. 

OTHER  I/O  SUPPORT 

4  ports  accept  optional  interfaces, 
modem,  memory  modules,  CP/M 
module  or  ROM  drawer,  IEEE488, 
graphics  tablet,  graphics  plotter. 

PACKAGING 

4  I/O  slots  with  keyboard,  CPU  and 
integrated  CRT.  Can  attach  up  to  14 
peripherals  (floppies,  hard  disks,  plot 
ters,  printers,  etc.)  using  1  HP-IB 
card. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

503  758-1010  (Oregon,  Alaska, 
Hawaii). 

800  547-3400  (All  other). 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$4,285. 

Guarantee: 

3  months. 

System  serviced  by: 

Various  options:  Dealer  Repair 
Center  serviced  by  HP  at  dealer’s 
site  for  selected  dealers,  on-site  con 
tracts  serviced  by  HP,  and  return  to 
HP  Service  Center  (more  economical 
than  on-site  contract.) 


VENDOR  STATEMENT 

The  HP-86  personal  computer  lets 
you  run  long,  complex  programs.  The 
expandable  memory  also  lets  you 
prepare  analyses  and  reports  that 
reduce  stacks  of  information  to  a 
workable  form.  Analyze  those  data- 
crunching  problems  you  face  every 
day  with  concise  charts,  tables  and 
easy-to-read  printouts  of  your  notes 
and  reports.  Whether  you’re  a  com¬ 
puter  novice  or  an  experienced  pro¬ 
grammer,  you  can  learn  to  use  the 
HP-86  quickly  and  easily.  The  alpha¬ 
numeric  keyboard  is  so  similar  to 
that  of  a  typewriter  that  it’s  a  snap  to 
type  statements  and  commands. 

With  the  14  user-definable  keys  you 
can  assign  special  functions  and 
commands  that  make  your  HP-86  a 
truly  personal  computer. 
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Lexoriter  Series  III 


A  new  low  cost  text  processor  as  an 
add-on  to  electronic  typewriters. 


ORIENTATION 

Word  processing,  full  text  processor, 
document  oriented. 

MANUFACTURER 

Lexor  Corporation 
7100  Hayvenhurst  Avenue 
Van  Nuys,  CA  94106 
213  786-1600 

Established  in  1978,  Lexor  markets 
through  a  network  of  independent 
office  machine  dealers. 

FIRST  DELIVERED 

October,  1982. 

PROCESSOR 

Z80A  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  SVa"  floppies,  single-sided  with 
160KB,  or  double-sided  with  320KB 
each  disk. 


DISPLAY  CONSOLE 

12”  80x24  black  on  white  or  white 
on  black  CRT,  optional  green 
phosphor.  Selectable  intensity,  9x12 
dot  matrix  with  true  descenders. 

PRINTER  INTERFACE  SUPPORT 

Lexor  will  interface  to  electronic 
typewriters  offered  by  Royal,  Adler, 
Remington,  Silver-Reed,  Olivetti,  and 
Olympia.  IBM  50,  60  and  75  will  be 
available  soon. 

PACKAGING 

A  time-of-day  clock  is  standard. 
System  comes  with  an  auxiliary 
keypad  containing  the  text  process¬ 
ing  function  keys.  The  CRT  is 
movable;  the  electronics  and  disks 
are  packaged  in  a  compact  desktop 
unit  which  acts  as  a  base  for 
the  CRT. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

213  786-1600 
Or  703  448-8680 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Price  for  above: 

$2,195.  plus  typewriter  I/O. 

Guarantee: 

90  days. 

System  serviced  by: 

National  Office  Dealers  Association. 

VENDOR  STATEMENT 

The  Lexoriter  Series  III  Text  Process 
ing  Systems  are  based  on  Lexor 
word  processing  software  that  con¬ 
tains  features  normally  found  only  in 
systems  costing  many  thousands 
more.  The  Lexor  word  processing 
software  is  document-oriented  and 
includes  automatic  pagination, 
repagination,  document  assembly, 
block  insert,  copy,  move,  delete, 
headers,  auto  page  numbering,  and 
global  search  and  replace. 
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M6000P 


A  portable  CP/M  system  for  industrial  control  application. 


ORIENTATION 

Portability  and  control  applications. 

MANUFACTURER 

Micro  Source  Inc. 

595  N.  Clayton  Road. 

New  Lebanon,  OH  45345 
513  687-1395 

FIRST  DELIVERED 

1982. 

PROCESSOR 

Z80A  CPU. 

64KB  standard  main  memory. 

1024KB  maximum  main  memory. 

MASS  STORAGE 

2  514“  double-sided,  double-density 
floppies  with  386KB  each. 

DISPLAY  CONSOLE 

80x24  character  format.  Green 
phosphor  CRT.  Inverse,  dual 
intensity,  blinking  and  underline 
video  attributes  all  supported. 

PRINTER  INTERFACE  SUPPORT 

Parallel  Centronics  type  and 
RS232  serial  standard. 

OTHER  I/O  SUPPORT 

2  RS232  serial  ports  standard. 

6  STD  expansion  slots. 

PACKAGING 

Integrated  unit,  17x20x7”. 

Portable,  weighing  33  pounds,  with 
detachable  standard  keyboard.  Exter¬ 
nal  connection  for  8”  floppy  disk. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

513  687-1395 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Other  software  included: 

Wordstar,  Spellstar,  Mailmerge, 
Calcstar,  Superfile,  Archivist,  and 
TeachM. 

Price  for  the  above: 

$3,900. 

Guarantee: 

90  days. 

System  serviced  by: 

Factory. 


VENDOR  STATEMENT 

This  is  a  complete  portable 
microcomputer  system.  Terminal, 
disk  drive,  memory  and  processing 
unit  are  combined  into  one  easily 
portable  package.  STD  BUS 
microcomputer  circuit  board  allows 
the  user  to  configure  nearly  any 
application  using  literally  hundreds  of 
STD  BUS  circuit  boards  available 
from  dozens  of  STD  BUS 
manufacturers. 
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Olivetti  M20 


Operating  an  M20  is  as  easy  as  using  an  Olivetti  typewriter. 


ORIENTATION 

General  business  and  personal 
computing. 

MANUFACTURER 

Olivetti  Corporation 
155  White  Plains  Road 
Tarrytown,  NY  10591 
914  631-8100 

Olivetti  introduced  the  world’s  first 
desktop  computer  in  1965.  They  have 
over  200  dealers  nationwide. 

FIRST  DELIVERED 

April,  1982. 

PROCESSOR 

Z8001  CPU. 

128KB  standard  main  memory. 

512KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5!4”  floppies  with  320KB  each. 
11MB  Winchester  available. 

DISPLAY  CONSOLE 

80x25  or  64x16  format.  High  resolu¬ 
tion  graphics  format  of  512x256 
pixels. 

PRINTER  INTERFACE  SUPPORT 

1  parallel  (Centronics)  port. 

1  RS232  port. 

OTHER  I/O  SUPPORT 

4  expansion  slots;  2  for  memory,  2 
for  peripherals.  IEEE  488  available. 
Videotex  with  MODEM  available 
1983.  Plotter  capability. 

PACKAGING 

Integrated  desktop  design  with 
floppy  drives,  screen  and  keyboard 
built-in.  Screen  is  movable. 


VENDOR  STATEMENT 

Dollar  for  dollar,  the  M20  is  the  most 
powerful  personal  computer  on  the 
market.  It  can  handle  just  about  any 
application;  electronic  spread  sheets, 
accounting,  wordprocessing,  data 
entry,  communications,  scientific  or 
technical.  The  M20  allows  you  to 
visualize  the  most  complex  informa¬ 
tion  in  high-resolution  graphics  - 
even  color. 

$3,900. 

Guarantee: 

90  days. 

System  serviced  by: 

Dealer. 


SALES  AND  SERVICE 

Nearest  dealer  information: 
914  631-8100 
Standard  system  for  price 
comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 
Keyboard  and  display. 

CP/M. 

Price  for  above: 
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Rainbow  lOO 


The  Digital  personal  computer  that  runs 
both  8-  and  16-bit  CP/M  programs. 


ORIENTATION 

The  Rainbow  100  was  designed  for 
the  individual  interested  in  doing 
spread  sheet  calculations,  accessing 
remote  databases,  and  having  a 
personal  computer  that  can  also  be 
used  as  a  timesharing  terminal. 

MANUFACTURER 

Digital  Equipment  Corporation 
Maynard.  MA  01754 
617  493-2857 

PROCESSOR 

Both  Z80  and  8088  processors. 

64KB  standard  main  memory. 

256KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  514  ”  floppy  disks.  409.6KB/disk 
(not  drive),  note  that  each  drive  will 
hold  two  single-sided  disks  or 
819KB/drive.  An  optional  5MB 
Winchester  disk  is  available. 

DISPLAY  CONSOLE 

Black  and  white  12”  diagonal 
monitor  has  an  80x24  character  for¬ 
mat,  with  software  selectable  132 
column  width.  Bit-mapped  graphics  is 
optional  in  both  black/white  and 
color.  Low  resolution  is  320x240 
pixels,  while  high  resolution  consists 
of  800x240  pixels. 

PRINTER  INTERFACE  SUPPORT 

RS232  printer  port. 

OTHER  I/O  SUPPORT 

Asynchronous/synchronous  port. 

PACKAGING 

Detached  components  include 
monitor,  ergonomic  keyboard  and 
floppy  drive.  The  keyboard  includes  a 
numeric  pad  and  function  keys.  The 
monitor  has  a  swivel  base,  and  the 
disk  drive  unit  can  be  placed 
horizontally  or  vertically. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800-258-1577 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Other  software  included: 

The  system  automatically  switches 
between  the  hybrid  CP/M  80  and 
CP/M  86.  MBASIC. 

Price  for  the  above: 

$3,745. 

Guarantee: 

90  days. 

System  serviced  by: 

DEC  has  over  160  Carry-in  Service 
Centers  worldwide  and  a  DECmailer 
Module  Repair  Service. 


VENDOR  STATEMENT 

The  Rainbow  100  is  made  up  of  a 
small  system  box  that  fits  on  your 
desk,  stands  beside  it,  or  sits  on  a 
bookshelf.  The  box  contains  a 
Z80/8088  processor  and  up  to 
256,000  bytes  of  memory,  power 
supply,  space  for  two  dual  floppy 
drives  for  a  total  of  1,600,000  bytes 
of  online  storage,  and  a  printer  port. 
Plug-in  options  include  64-  and 
192KB  add-in  memory  boards,  a 
communications  board,  and  a  Bit¬ 
map  Option  that  adds  color  and 
monochromatic  shading  capabilities. 
And,  as  is  in  the  case  of  Digital’s 
other  personal  computers,  you  have 
a  choice  of  three  printers  -  a  letter 
quality  printer,  a  desktop  printer,  or  a 
three  speed  printer  that  provides 
high  quality,  intermediate  quality,  and 
high  speed  dot-matrix  printing. 
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Topper 


Desktop  telecommuting  console  for  3270  networks. 


ORIENTATION 

General  business. 

MANUFACTURER 

Beehive  International 
4910  Amelia  Earhart  Drive 
Salt  Lake  City,  UT  84125 
800  453-9454 

Long  established  vendor  of  ASCII 
CRT  terminals.  Nationwide  sales  and 
service  in  place. 

PROCESSOR 

8085  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5 !4  ”  floppies  with  500KB  each. 

DISPLAY  CONSOLE 

High  resolution,  glare-free  green 
80x25  CRT. 

PRINTER  INTERFACE  SUPPORT 

Serial  RS232  standard. 

OTHER  I/O  SUPPORT 

3270  to  host  port  standard. 

PACKAGING 

Integrated  desktop  with  detachable 
keyboard. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

801  355-6000 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$2,995. 

Guarantee: 

90  days. 

System  serviced  by: 

Retail  vendor,  a  service  contract  is 
available,  and  third  party. 


VENDOR  STATEMENT 

While  Beehive  has  an  extensive 
product  line  that  provides  you  with 
a  choice  of  performance,  we  also 
have  the  support  programs  you 
would  expect  only  from  a  “customer- 
oriented”  company.  The  Topper  can 
be  a  stand-alone  computer,  an  IBM 
terminal,  or  an  ASCII  terminal. 
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Vector  4 


A  powerful  computer  with  the  features 
you  need  for  today  and  tomorrow. 


ORIENTATION 

Vector  4  is  an  advanced  8/16  bit 
desktop  computer.  It  allows  you  to 
take  full  advantage  of  the  existing 
base  of  8-bit  CP/M  programs  for 
business,  industrial,  and  scientific 
applications,  while  providing  for  the 
future  move  to  the  power  of  16-bit 
processors. 

MANUFACTURER 

Vector  Graphics,  Inc. 

500  North  Ventu  Park  Road 
Thousand  Oaks,  CA  91320 
805  499-5861 

Vector  Graphics  incorporated  in  1976 
and  today  states  total  revenues  of 
$36,223,000,  with  a  net  income  of 
$2,367,000.  Dealers  total  503 
worldwide,  and  the  company  employs 
385  people. 

FIRST  DELIVERED 

1982. 

PROCESSOR 

Z80B  and  8088. 

128KB  standard  main  memory. 

256KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

The  model  4/20  contains  2  5 14  ” 
floppy  drives,  with  630KB  each. 

A  Winchester  version  is  available. 

DISPLAY  CONSOLE 

A  green  phospher  (P31)  12"  diagonal 
monitor,  with  a  80x24  character 
format.  High  resolution  black  and 
white  graphics  is  640x312  pixels. 

The  Vector  4  display  generator  also 
produces  standard  RGB  signals. 

PRINTER  INTERFACE  SUPPORT 

Centronics  Parallel  Interface. 
Qume/NEC  Parallel  Interface. 

RS232  Serial  Printer  Interface. 

OTHER  I/O  SUPPORT 

Serial  keyboard,  RS232  communica¬ 
tions  interface,  RGB  color  signals, 
programmable  tone  generators  and 
speaker,  S-100  expansion  card  slots. 


PACKAGING 

Detachable  keyboard,  with  91  keys 
including  function  keys  and  numeric 
pad. 

SALES  AND  SERVICE 

Nearest  dealer  information: 

1  800  235-3547 
Standard  system  for  price 
comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$4,495. 

Guarantee: 

90  days. 

System  serviced  by: 

Factory,  TRW. 


VENDOR  STATEMENT 

Superb  graphics  capabilities  and  pro¬ 
grammable  sound  generators  make 
the  Vector  4  ideal  for  business  and 
scientific  applications  where  both 
sight  and  sound  cues  can  be  used  to 
enhance  user  interaction  with  ap¬ 
plications  programs.  In  gray  scale 
graphics  mode,  four  or  sixteen  levels 
of  gray  provide  new  dimensions  in 
the  displaying  of  charts,  graphs,  and 
illustrations  by  using  the  various  den¬ 
sities  and  gradations  from  white  to 
black. 
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Xerox  820-11 


The  professional  workstation  with 
a  link  to  Xerox's  Ethernet  network 


ORIENTATION 

Xerox  820-11  personal  computer  is 
both  a  stand-alone  system  and  an 
entry-level  professional 
workstation  on  the  company’s 
Ethernet  office  communications 
network. 

MANUFACTURER 

Xerox  Corporation 
1341  West  Mockingbird  Lane 
Dallas,  Texas  75247 
214  386-9400 

Xerox  Corporation  introduced  its  first 
automatic  copier  in  1959.  Today,  the 
company  is  in  the  information 
systems  business  worldwide,  with 
about  45%  of  its  revenues  generated 
outside  the  United  States.  In  1981, 
Xerox  had  revenues  of  $8.6  billion. 

FIRST  DELIVERED 

July  1,  1982. 

PROCESSOR 

Z80A  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  514"  Single-sided  double-density, 
with  155KB/drive  (usable).  Options: 
SVa”  Double-sided  double¬ 
density,  with  322KB/drive, 

8”  Single-sided  double-density,  with 
482KB/drive, 

-8”  Double-sided  double-density,  with 
980KB/drive, 

10MB  fixed  disk. 

DISPLAY  CONSOLE 

Black  and  white  monitor,  with  an 
80x24  character  format  and 
2  intensity  levels. 

PRINTER  INTERFACE  SUPPORT 

To  simplify  installation,  printer 
adaptor  kits  are  provided  as 
standard  equipment. 

OTHER  I/O  SUPPORT 

2  serial  ports. 

2  parallel  ports. 

Standard  system  bus  access. 

PACKAGING 

Separate  keyboard,  monitor  and  disk 
drives  form  a  desktop  configuration. 
Detachable  keyboard  includes  a 
numeric  pad. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

800-527-1675 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Other  software  included: 

BASIC-80  and  CBASIC  II. 

Price  for  the  above: 

$3,295. 

Guarantee: 

90  days. 

System  serviced  by: 

Several  service  options  are  available 
to  Xerox  820-11  users.  They  are  on¬ 
site  service,  carry-in  service  centers, 
pick-up  and  delivery  -  with  or  without 
a  loaner  -  and  centralized  depot  ser¬ 
vice.  The  company  also  maintains  a 
customer  support  center  in  Dallas  to 
provide  assistance  over  the 
telephone. 


VENDOR  STATEMENT 

The  Xerox  820-11,  announced  in  June, 
1982,  is  an  entry-level  professional 
workstation  for  network  use  as  well 
as  a  personal,  desktop  computer.  To 
enhance  the  personal  computer  for 
this  use,  the  company  added  com¬ 
munications  options,  made  a  10MB 
fixed  disk  available,  and  included  a 
bus  access  slot.  Other  changes  for 
the  820-11  are  a  faster  processor  and 
an  improved  CP/M  operating  system. 
The  Xerox  820-11  can  be  attached  to 
the  company’s  Ethernet  local  area 
network,  which  can  provide  access 
to  mass  storage,  laser  printing,  and 
other  computers  and  office  equip¬ 
ment.  Communications  options  also 
include  TTY,  3270,  3780,  2770,  2780, 
and  3741  protocols.  With  these  op¬ 
tions,  the  820-11  can  serve  as  an  in¬ 
telligent  terminal,  transmitting  to  and 
receiving  information  from  mainframe 
computers,  or  as  a  batch  processing 
terminal  or  teletype  unit. 
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Z90-2 


For  those  who  like  the  Heath  computer, 
but  don't  want  to  build  a  kit. 


ORIENTATION 

Home,  professional,  and  business 
computer. 

MANUFACTURER 

Zenith  Data  Systems 
100  Milwaukee  Avenue 
Glenview,  IL  60025 
312  391-8192 

FIRST  DELIVERED 

1981. 

PROCESSOR 

Z80  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5Va,}  floppies  with  160KB  each. 
DISPLAY  CONSOLE 

12”  green  phosphor  CRT.  80x25 
character  format,  blinking  reverse 
video  and  underline  supported. 
Keyboard  has  8  programmable 
function  keys. 

PRINTER  INTERFACE  SUPPORT 

RS232  serial  interface. 


OTHER  I/O  SUPPORT 

2  RS232  serial  ports  standard. 

PACKAGING 

Keyboard,  CRT  and  electronics  are 
integrally  packaged.  Dual  floppies  in 
separate  unit. 

SALES  AND  SERVICE 

Nearest  dealer  information: 

312  391-8192 
Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Other  software  included: 

Microsoft  BASIC. 

Price  for  the  above: 

$4,198. 

Guarantee: 

3  months. 

System  serviced  by: 

Dealer. 


VENDOR  STATEMENT 

World  famous  Zenith  quality  now 
comes  in  very  affordable  state-of-the- 
art  microcomputers  especially 
designed  for  both  small  and  large 
business  use.  Currently  available 
software  options  offer  broad 
business,  financial  planning,  and 
inventory  control  capability  -  as  well 
as  word  processing,  research, 
scientific  and  other  technical 
applications. 
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Zorba 


A  new  high  performance  portable  system 
with  a  7"  screen  in  a  rugged  package. 


ORIENTATION 

Data  communications  and  industrial 
applications. 

MANUFACTURER 

Telcon  Industries  Inc. 

1401  N.  W.  69th  Street 
Ft.  Lauderdale,  FL  33309 
305  971-2250 

Established  12  years  ago;  produces  a 
complete  line  of  communications 
equipment. 

FIRST  DELIVERED 

1982. 

PROCESSOR 

Z80  CPU. 

64KB  standard  main  memory. 

64KB  maximum  main  memory. 

MASS  STORAGE  OPTIONS 

2  5Va"  floppies  with  380KB  each. 

DISPLAY  CONSOLE 

7"  green  phosphor  CRT.  80  x  25 
character  format.  Reverse  video, 
blinking,  underline,  and  half  intensity 
are  all  supported.  Keyboard  has 
19x4  programmable  function  keys. 

PRINTER  INTERFACE  SUPPORT 

1  Centronics  type  parallel  interface. 

OTHER  I/O  SUPPORT 

2  RS232  serial  ports  standard.  1  PIA 
port  standard. 

PACKAGING 

Compact,  portable  integrated 
package  with  detachable  keyboard. 
115/220  VAC,  50/60  HZ  supported. 


SALES  AND  SERVICE 

Nearest  dealer  information: 

305  971-2250 

Standard  system  for 
price  comparison: 

CPU  with  64KB  memory. 

2  floppies  (or  equivalent). 

Keyboard  and  display. 

CP/M. 

Price  for  the  above: 

$1,595. 

Guarantee: 

90  days. 

System  serviced  by: 

Nationwide  service  available  through 
3rd  party  maintenance  contractor. 


VENDOR  STATEMENT 

Telcon,  an  established  telecom¬ 
munications  company,  proved  that 
heavyweight  technology  can  be 
designed  into  a  lightweight,  rugged 
portable. 
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Gives  your  application  a  head  start 


AMX  can  save  you  time  and  money. 
You  can  capitalize  on  our  years  of 
multitasking  experience.  Start  your 
application  using  a  software  executive 
proven  with  three  years  of  fault-free 
operation. 

Professional  software  designers 
use  AMX  as  the  starting  point  for  their 
product  and  system  designs.  AMX 
shields  them  from  the  difficulties  of 
managing  the  micro,  freeing  them  to 
concentrate  on  their  application. 

SIMPLE  OPERATION 

Complex  control  programs  are 
divided  into  a  number  of  separate, 
more  manageable  programs,  called 
tasks,  each  designed  to  do  one  job. 
Tasks  are  written  and  tested  separately 
and  then  combined  to  form  a  reliable, 
finished  system. 

AMX  supervises  the  orderly  execu¬ 
tion  of  these  tasks,  assuring  that  the 
most  important  jobs  always  get  done 
first.  Tasks  appear  to  be  executing 
simultaneously.  It’s  almost  like  having 
a  separate  CPU  for  each  task! 

HARDWARE  INDEPENDENCE 

AMX  does  not  require  a  particular 
hardware  configuration.  You  control 


your  environment.  You  pick  the  I/O 
method.  You  decide  the  preferred 
interrupt  seivice  technique  for  your 
system.  AMX  will  support  your  choice. 

AMX  is  fast,  compact,  and  ROMable. 
Even  though  the  AMX  nucleus  is  less 
than  1400  bytes  in  size,  it  features  mul¬ 
tiple  task  priorities,  intertask  message 
passing  with  priority  queuing,  external 
event  synchronization,  and  interval 
timing. 


CP/M  is  a  trademark  of  Digital  Research  Corp. 
Z80  is  a  trademark  of  Zilog  Corp. 


Interface  modules  are  available  to 
allow  AMX  to  be  used  with  C,  PASCAL, 
PL/M,  FORTRAN  and  assembler. 

Access  to  CP/M®  disk  files  in  real 
time  is  possible  using  the  AMX  I/O 
Supervisor. 

COMPLETE  DOCUMENTATION 

AMX  can  be  judged  by  the  quality  of 
our  documentation. 

We  deliver  AMX  source  on  diskette 
to  permit  AMX  to  be  moved  to  the  soft¬ 
ware  development  system  of  your 
choice.  Our  liberal  license  agreement 
permits  binary  (object)  distribution 
without  royalties. 

HOW  TO  ORDER 

A  specification  sheet  and  price  list 
are  available,  free.  Your  check  or 
money  order  for  $75  will  purchase  the 
AMX  Reference  Manual  for  immediate 
evaluation  (specify  8080,  8085,  Z80 
or  6809  processor).  Add  $25  for  post¬ 
age  and  handling  outside  USA  and 
Canada.  The  standard  AMX  Multi¬ 
tasking  Executive  package,  including 
source  code,  is  $800. 

AMX  is  the  choice  of  professionals 
the  world  over.  Make  it  yours,  today. 


i¥  KADAK  Products  Ltd.  ir 

206-1847  W.  Broadway  Ave.,  Vancouver,  B.C.,  Canada  V6J 1Y5  Phone:  (604)  734-2796  Telex:  04-55670 


RANDOM  ACCESS 


Products 

and  News 


Enhanced  Microcomputer 
Critical  Path  Project 
Management  System 

North  America  MICA  has  an¬ 
nounced  Version  3*0  of  PMS-II,  a 
Critical  Path  Project  Management 
System  for  microcomputers.  In  addi¬ 
tion  to  a  rewritten  manual,  containing 
a  tutorial  section  as  well  as  an  in¬ 
troduction  to  project  management  and 
network  diagramming  for  the  first 
time  user,  the  system  now  produces  a 
three  part  earned  value  analysis  which 
shows  the  value  of  work  accom¬ 
plished  as  a  percent  of  the  budgeted 
amounts  for  each  activity  in  both 
tabular  and  graphic  forms. 

An  expanded  repetoire  of  utilities 
allows  the  entire  project  network  file 
to  be  unloaded  to  a  standard  CP/M 
data  file  format  accessible  by  Data 
Base  Management  Systems  such  as 
dBASE  II,  so  that  users  can  create 
their  own  customized  reports.  A  pro¬ 
ject  “cloning"  utility  allows  the  user 
to  define  a  prototypical  project  net¬ 
work  and  then  make  copies  of  it  for 
unique  applications. 

For  more  information  contact: 
Director  of  Marketing,  714-481-6998 

Software  Directory  Lists 
More  Than  400  Programs 
For  Zenith’s  Z89  and  Z90 

A  software  directory  listing  more 
than  400  programs  for  Zenith's  Z89 
and  Z90  microcomputers  has  been 
compiled.  The  Directory  contains  a 
full-page  description  of  each  of  the  pro¬ 
grams  listing  the  vendor,  telephone 
number,  a  summary  of  features, 
operating  system  requirements,  pro¬ 
gramming  language,  diskette  format, 
number  of  drives,  memory  re¬ 
quirements  and  whether  source  code 
is  provided. 

The  Software  Directory,  oriented 
to  the  business  market,  lists  programs 
for  accounting,  agribusiness,  com¬ 
munications,  languages,  DBM's, 
education,  insurance,  legal,  medical, 
and  many  more. 

The  new  directory  is  available 
from  Zenith  Data  Systems  dealers  and 
Heathkit  Electronic  Centers.  It  retails 
for  $25. 


New  3.0  Version  of  FMS-80 
Software  Introduced  by  DJR 

A  major  upgrade  and  enhance¬ 
ment  of  the  FMS-80  file  management 
system,  termed  Version  3.0,  has  been 
announced  by  DJR  Associates,  Inc. 

Among  many  new  features  of  the 
new  FMS  Version  3.0  are  such  innova¬ 
tions  as  nearly  instantaneous  addition 
of  new  records.  Users  now  have  com¬ 
plete  control  over  screen  charac¬ 
teristics  and  video  attributes.  The 
menus  that  make  the  program  “user- 
friendly"  have  been  upgraded  for 
greater  clarity.  New  user-optional 
functions  handle  deleted  records  and 
packing  of  data  files  and  generation  of 
automatic  record  numbers  for  use  as 
unique  keys  without  compromising 
data  file  integrity.  FMS  can  now  in¬ 
teract  with  commercially  available 
sort  utilities  such  as  SuperSort  and 
QSORT. 

Registered  FMS  owners  can 
upgrade  to  Version  3.0  by  sending 
$100  directly  to  DJR  Associates,  303 
South  Broadway,  Tarrytown,  NY 
10591.  The  retail  price  of  FMS-80  Ver¬ 
sion  3.0  is  $990.  For  information,  con¬ 
tact  Glen  Hart  at  914-357-2055. 

Techland  Software  Helps 
Business  Manage  Schedules 
and  Expenses 

An  easy-to-use  computer  software 
package  that  helps  executives  better 
manage  their  business  life  has  been  in¬ 
troduced  by  Techland  Systems,  Inc. 
The  package,  called  Shoebox™  1.1, is 
used  for  appointment  scheduling  and 
expense  reporting  tasks  and  is  com¬ 
patible  with  CP/M  based  micro¬ 
computers. 

The  software  was  developed  to 
make  the  business  of  doing  business 
easier  by  providing  a  system  for  ex¬ 
ecutives  to  work  more  efficiently.  No 
knowledge  of  programming  languages 
is  required. 

The  software  features:  A  calendar 
to  help  plan  a  daily  schedule  as  far 
ahead  as  the  user  likes  —  appoint¬ 
ments,  reminders  of  task  schedules,  a 
tickler  file,  and  to  do  lists  are  tracked 
to  avoid  conflicts;  a  recurring  item 
schedule;  printed  schedules  for  as 
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many  days  as  a  user  wants;  expense 
recording  and  expense  reporting.  The 
price  is  $295. 

Contact  Techland  Systems,  Inc., 
headquartered  in  Mount  Vernon, 
NY  on  914-699-8467.  The  price  is  $295. 

New  Micro  DBMS  Emphasizes 
Ease  of  Use 

To  meet  the  need  for  a  Data  Base 
Management  System  than  can  be 
used  by  end-users  to  create  their  own 
applications  without  programming, 
Micro  Applications  Group  (M  AG)  has 
announced  its  latest  software  product 
called  MAG/base. 

Derived  from  MAG's  popular 
PRISM  package,  MAG/base  is  said  to 
differ  from  competitive  DBMS's 
primarily  because  it  uses  a  simplified 
operational  approach.  Rather  than  be¬ 
ing  command  oriented,  MAG/base 
utilizes  a  simple  fill-in-the-blank  style. 
This  enables  MAG/base  users  to 
create  their  own  files,  reports,  and 
special  forms  without  the  need  for  a 
specialized  computer  language. 

To  meet  a  wide  range  of  needs, 
MAG/base  is  offered  in  three  levels, 
each  providing  additional  capabilities. 
All  three  levels  are  upwardly  compati¬ 
ble  and  users  may  upgrade  from  one 
to  the  next  as  their  requirements  grow. 

MAG/base  is  compatible  with 
microcomputers  using  any  of  the 
Digital  Research  operating  systems  - 
CP/M,  MP/M,  CP/M-86,  and  MP/M-86. 
MAG/base  is  available  from  Micro  Ap¬ 
plications  Group,  20201  Sherman 
Way,  Suite  205,  Canoga  Park,  CA 
91306,  213-700-1426 

File  Difference 
Detector  Announced 

A  software  package  for  detecting 
and  reporting  differences  in  CP/M  files 
is  now  available  from  The  Software 
Toolworks.  AUTODIFF  can  locate  all 
changes  in  a  new  version  of  a  docu¬ 
ment  or  program  source  file,  listing  the 
differences  or  produ  nng  a  copy  of  the 
file  with  all  changes  marked. 

More  than  just  a  simple  byte  by 
byte  comparison,  it  locates  insertions, 
deletions  or  changes,  and  lists  them  on 
the  terminal,  printer  or  a  disk  file.  Out¬ 
put  formats  available  include  text 
lines,  and  bytes  in  ASCII  and  hex¬ 
adecimal  format. 

AUTODIFF  is  available  for 
$31.95  including  postage  and  handling 
from  the  Software  Toolworks,  14478 
Glorietta  Drive,  Sherman  Oaks,  CA 
91423,  213-986-4885. 
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FILETRAN  for  the 
OSBORNE  1  Computer 

Business  MicroProducts  an¬ 
nounces  a  new  addition  to  its  family 
of  FILETRAN  products.  This  latest 
version  retains  the  high-speed,  disk-to- 
disk  file  translation  features  in 
transferring  files  from  TRSDOS  to 
CP/M  and  the  automated  language 
conversion  aids,  and  sector-by-sector 
disk  contents  displays. 

FILETRAN  for  the  OSBORNE  1 
incorporates  a  number  of  new  features 
not  found  in  any  earlier  versions.  The 
most  important  of  these  is  the  addition 
of  the  new  CP/M-to-CP/M  file  transfer 
module.  This  new  capability  transfers 
files  from  virtually  any  CP/M  format 
to  the  OSBORNE  1  disk  format.  This 
module  takes  advantage  of  the 
WD1793  disk  controller  chip  available 
in  the  OSBORNE  1  computer. 

Another  new  feature  is  the  incor¬ 
poration  of  “wildcard"  file  transfer 
capabilities  for  both  the  TRSDOS-to- 
CP/M  and  CP/M-to-CP/M  operations. 
This  feature  allows  the  transfer  of 
selected  groups  of  files  to  be  transfer-' 
red  with  just  a  single  “wildcard"  file 
specification,  greatly  reducing  op¬ 
erator  input  time. 

The  retail  price  is  $99.  The 
FILETRAN  Operations  Manual  sells 
for  $20.  Contact  Business  Micro  Pro¬ 
ducts  at  1-800-547-5995. 

Arcade  Style  Games  for 
CP/M  available  from  C.D.E. 


Arcade  style  games  for  CP/M  are 
available  from  C.D.E.  CATCH-UM 
has  a  maze  on  your  CRT  where  you  eat 
the  dots  while  chased  by  vicious  let¬ 
ters.  Eat  the  energizer  and  you  can 
chase  them  (sound  familiar?).  LAD¬ 
DER  is  where  you  climb  the  ladders 
to  get  the  prize  at  the  top  but  jump 
over  the  O’s  that  roll  down  from  the 
top. 

Both  games  play  on  the  CRT  with 
user  selected  keys  for  UP,  DOWN, 
LEFT  and  RIGHT.  Ladder  also  uses 
the  space  bar  for  JUMP.  Personaliza¬ 


tion  program  included  tailors  the  pro¬ 
gram  for  any  terminal  with  direct  cur¬ 
sor  addressing,  and  takes  less  than  a 
minute. 

Both  games  for  $39.95,  or  $24.95 
each.  Contact  C.D.E.,  2463  McCready 
Avenue,  Los  Angeles,  CA  90039, 
213-661-2031. 

SVa^Winchester  Packs  140MB 
on  8  Disks  with  30-MS 
Access  Time 

The  industry's  first  high- 
performance  514  ”  Winchester  disk 
drives  with  more  than  100  megabytes 
capacity  have  been  introduced  at 
COMDEX  by  Maxtor  Corporation. 
The  mini-floppy  sized  Winchester  disk 
drives  are  available  in  capacities  of 
65MB,  105MB  and  140MB.  Average 
access  time  for  all  drives  is  30 
milliseconds.  The  Maxtor  disk  drives 
are  compatible  with  the  industry  stan¬ 
dards  and  have  a  data  transfer  rate  of 
5  megabits  per  second. 


Initial  deliveries  are  scheduled  for 
the  first  quarter  of  1983,  with  volume 
shipments  slated  to  begin  in  the  se¬ 
cond  quarter.  Maxtor  5^"  Winchester 
disk  drives  are  designed  for  use  by 
OEMs  in  such  products  as  multi-user 
mini  and  microcomputers,  intelligent 
terminals,  word  processing  systems 
and  graphics  systems. 

Contact  Maxtor  Corporation, 
5201  Lafayette  St.,  Santa  Clara,  CA 
95050,  408-748-7740. 

Third  Edition  of  CP/M 
Software  Index  Available 

The  third  edition  of  the  Small 
Systems  Group’s  CP/M  Software  In¬ 
dex  has  just  been  published.  The  most 
comprehensive  directory  of  CP/M 
based  software  to  date,  the  Index  lists 
1,688  professionally  supported  pro¬ 
grams,  offered  by  507  vendors.  A  brief 
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description,  the  vendor’s  name,  ad¬ 
dress,  and  phone  number,  the  price, 
and  operating  system  versions  are 
shown  for  each  package.  All  of  the  in¬ 
dexed  programs  are  available  for  the 
CP/M-80  operating  systems  and  many 
are  also  available  under  CP/M-86, 
MP/M-80,  MP/M-86  and  Concurrent 
CP/M-86. 

The  Index  is  organized  into  five 
major  areas:  Systems  Programs, 
General  Applications,  Accounting  Ap¬ 
plications,  Utility  Applications  and  In¬ 
dustry  Specific  Software.  These  areas 
are  broken  down  into  89  categories. 
Example  categories  are  Data  Manage¬ 
ment,  Integrated  Accounting  Pack¬ 
ages,  Medical,  etc. 

Single  copies  of  the  Index  are  $10, 
prepaid  Dealers  and  OEMs  will  receive 
credit  for  their  examination  copy  when 
a  quantity  order  is  placed.  Contact 
Small  Systems  Group,  Box  5429,  San¬ 
ta  Monica,  CA  90405,  213-392-1234. 

Elliam  Offers  Micro 
Resources  WASH 

For  the  new  CP/M  user  there  are 
no  complicated  CP/M  commands  to 
use.  The  experience  CP/M  user  will  ap¬ 
preciate  the  speed  in  copying  and 
deleting  files. 

With  WASH  the  user  just  tags 
the  file  names  (shown  in  alphabetic 
order  on  the  screen)  and  the  program 
copies  them  all  to  another  disk.  No 
need  to  do  multiple  PIP's.  The  same 
approach  applies  to  ERAsing  files,  but 
the  program  gives  you  a  second  chance 
to  change  your  mind.  To  RE  Name  and 
file  only  the  new  name  has  to  be 
entered. 

The  operator  may  select  a  specific 
file  from  the  file  name  list  by  moving 
forward  or  backward  through  the  list. 
A  ZIP  ahead  command  moves  in  a  for¬ 
ward  direction  ten  file  names  at  a  time 
to  permit  rapid  access  to  a  given  file. 

The  price  of  the  program  with 
complete  installation  instructions  and 
users  manual  is  $49.50  plus  $1.50  for 
shipping  and  handling.  Contact  Elliam 
Associates,  24000  Bessemer  Street, 
Woodland  Hills,  CA  91367, 
213-348-4278. 

Genie  Computer  Corporation 
Introduces  the  First 
Fixed/Removable 
Winchester  Cartridge  Drive 

Genie  Computer  Corporation  has 
unveiled  the  first  5J4”  Winchester  Fix¬ 
ed/Removable  Disk  Cartridge  drives 
for  the  IBM  PC,  Apple  II  Plus,  Radio 

Shack  TRS  80,  and  S-100  systems. 


Tektronix  Announces 
High  Quality  Color 
Graphics  Copier 

Tektronix,  Inc.  has  added  the 
model  4691  color  graphics  copier  to  its 
line  of  hard  copy  units.  The  unit  uses 
an  ink-jet  technology  to  produce  eight 
color  copies  from  computer  graphics 
systems. 

Ink  is  supplied  from  separate  ink 
cartridges  containing  yellow,  cyan, 
and  magenta  color  which  mix  to  print 
red,  green,  and  blue.  Black  comes  from 
a  fourth  ink  cartridge,  rather  than 
from  a  mixture  of  primaries,  resulting 
in  a  dense,  solid  black.  High  resolution 


is  the  result  of  the  combined 
capabilities  of  addressability,  dot  size 
and  placement  accuracy.  The  4691  has 
higher  addressability  than  any  ink  jet 
color  copier  currently  available,  and 
can  place  150  dots  per  inch  in  both 
horizontal  and  vertical  directions. 

Another  special  feature  of  this  ink 
on  demand  technology  involves  an 
automatic  mini-cleanse  of  the  printing 
heads  after  each  copy.  For  further  in¬ 
formation  on  the  4691  Color  Graphics 
Copier,  contact  the  Marketing  Com¬ 
munications  Department,  Tektronix, 
Inc.,  P.  O.  Box  500,  Beaverton,  OR 
97077,  503-644-0161. 


The  Genie  Winchester  Cartridge 
Disk  Drive  is  a  new  10  megabyte  Hard 
Disk  Drive  that  includes  a  5  megabyte 
removable  Winchester  cartridge  disk. 
The  cartridge  drive  system  simply 
plugs  into  your  computer,  and  includes 
all  necessary  software  and  hardware. 
Genie  drives  are  compatible  with  most 
popular  software,  and  each  cartridge 
replaces  up  to  30  double-density  flop¬ 
py  drives. 

Features  include:  10  megabytes  of 
on  line  storage,  file  sizes  to  5 
megabytes,  power-on  self-test,  easy 
back-ups  in  minutes,  system  expan¬ 
dable  to  8  drives,  built-in  error  detec¬ 
tion  and  correction,  no  preventative 
maintenance  required,  comes  complete 
with  all  necessary  software  and 
hardware. 

The  Genie  5  4-5  has  a  suggested 
list  price  of  $3,995.  Contact  Marvin 
Raizer,  Genie  Computer  Corporation, 
31125  Via  Colinas  #908,  Westlake 
Village,  CA  91362,  213-991-6210 
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Random  Access 


R  &  B  Client  Programmed 
Accounting  Now  Available 
on  CP/M 

A  new  CP/M  version  of  R  &  B 
Client  Programmed  Accounting  has 
just  been  released.  The  greatest 
feature  is  flexibility;  it  will  run  on  any 
CP/M  microcomputer  using  either 
floppy  or  hard  disk  drives.  And  a  ver¬ 
sion  designed  for  16-bit  8086/8 
microprocessors  will  be  available 
December  1982. 

The  complete  menu-driven 
package  satisfies  a  wide  variety  of 
needs  in  the  accounting  office.  It 
generates  customized  financial 
statements  and  comparative  state¬ 
ments.  Reports  include  journals, 
general  ledger,  trial  balance,  loan 
amoritization  schedules,  comparative 
and  budgetary  financial  statements, 
statement  of  changes  in  financial  posi¬ 
tion,  balance  sheet,  statement  of  in¬ 
come.  It  also  prints  W-2  forms  and 
mailing  labels. 

This  package  retails  for  $2,495. 
Contact  R  &  B  Computer  Systems, 
648  South  River  Drive,  Tempe,  AZ 
85281,  800-528-7385. 

Financial  and  Vertical 
Market  Software  Runs  On 
Either  8-  or  16-  Bit  Hardware 

International  Micro  System’s  en¬ 
tire  line  of  financial  and  vertical 
marketing  software  can  not  run  on 
either  8-  or  16-  bit  microcomputers,  ac¬ 
cording  to  an  announcement  made  to¬ 
day  by  Bill  Watson,  President  of  IMS. 
Diskettes  containing  IMS  source  code 
can  be  used  with  any  CPU  that  has  a 
CP/M-80,  CP/M-86,  MP/M-80  or 
MP/M-86  operating  system  and 
CBASIC  language. 

IMS  develops  and  supports  a  full 
line  of  financial  and  vertical  market 
software  including  General  Ledger, 
Accounts  Payable/Receivable,  Payroll, 
Medical  and  Dental  Office  Manage¬ 
ment,  Manufacturing  Inventory  Con¬ 
trol,  Wholesale  Distribution,  Church 
Management  and  School  Management 
among  others. 

IMS  will  release  version  4.0  of  its 
software  containing  the  8/16  bit  com¬ 
patible  program  modules  and  other 
enhancements.  Upgrades  at  reduced 
prices  will  be  available  to  current  IMS 
dealers  and  their  customers.  Contact 
International  Micro  Systems,  6445 
Metcalf,  Shawnee  Mission,  KS  66202, 
913-677-1137. 


CP/M  Micro  Co-Processors  for 
the  DEC  UNIBUS  and  Q-bus. 

Virtual  Microsystems,  Inc.  announc¬ 
ed  the  release  of  the  Z-Board  micro  co¬ 
processor  for  the  UNIBUS  and  Q-Bus. 
The  Z-Board  works  with  VMI’s  pro¬ 
duct  THE  BRIDGE  to  provide  a  com¬ 
plete  virtual  CP/M  environment  on  a 
VAX,  PDP-11,  or  LSI-11  mini¬ 
computer. 

The  UNIBUS  version  of  the  Z-Board 
features  4  Z80  microprocessors  and  a 
full  256  kbytes  of  memory,  along  with 
a  bit  slice  state  machine  which  handles 
the  bus  interface.  The  Q-Bus  version 
is  similar,  but  may  be  populated  with 
1  to  4  Z80s.  Each  of  the  Z80s  operates 
independently,  providing  each 
BRIDGE  user  with  a  full  microcom¬ 
puter  functionality  at  any  of  the  at¬ 
tached  terminals. 

The  BRIDGE  and  Z-Board  combina¬ 
tion  are  cost  effective;  each  slot  on  the 
Z-Board  costs  around  $1000  -  far  less 
than  a  “low  end”  personal  computer; 
yet  the  BRIDGE  provides  hard  disk, 


access  to  the  fast  system  printers,  and 
is  integrated  into  an  already  existing 
professionally  managed  system. 

The  BRIDGE  and  Z-Board  are 
available  now  for  the  full  range  of  DEC 
computers  under  all  the  major  DEC 
operating  systems.  Contact  Virtual 
Microsystems,  Inc.  2150  Shattuck 
Avenue,  Suite  720,  Berkeley,  CA 
94704,  415-841-9594. 


Information  printed  in  the  new  product  pages  of  CP/M  REVIEW  is 
obtained  from  ‘new  product’’  or  "press  release"  copy  sent  by  pro¬ 
moters  of  new  products.  If  in  our  judgment  the  information  might  be 
of  interest  to  the  CP/M  community,  we  print  it  in  some  form.  We 
openly  solicit  releases  and  photos  from  manufacturers  and  suppliers 
to  this  marketplace.  While  we  would  not  knowingly  print  untrue  or 
inaccurate  data,  or  data  from  unreliable  companies,  our  capacity  to 
evaluate  the  products  and  companies  appearing  in  "Random  Access" 
is  necessarily  limited.  We,  therefore,  cannot  be  responsible  for 
product  quality  or  company  performance. 


DUCES  TECUM  0 

LfflA/MATE' 

Bring  Justice  To  Your  Documents,  Briefs, 
Pleadings  and  Contracts. 

LAWMATE  Features: 

■  Creates  Table  of  Authorities  Cited 

■  Multiple  Document  Indexes 

■  Word  Use  and  Consistency  Analysis 

■  Concordance  Generation 

■  Document  Line  Numbering 

■  Wordstar*  Compatible 

Legal  Aid  at  an  (Almost)  Unlawfully 
Low  Price. 


Try  LAWMATE  at  Your  Local 
Osborne  Computer  Dealer,  or  Call 
Us  for  the  Name  of  the  Nearest 
Authorized  ORTHOCODE  Textware 
Dealer. 


The  Textware  Company 

THE  ORTHOCODE  CORPORATION 
P.O.  Box  6191 
Albany,  CA  94706 
(415)  753-3222 


■  LAWMATE  is  a  Trademark  of  ORTHOCODE  CORPORATION 
Wordstar  is  a  Trademark  of  MicroPro  International 
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REMOTE  COMPUTING 


Public  Bulletin  Boards 
Updated  with  expanded 
interests 


During  the  past  year,  the  bulletin 
boards  that  are  available  nationwide 
have  grown  in  number  and  diversity. 
Most  of  the  electronic  message 
systems  have  some  orientation,  reflect¬ 
ing  the  special  interests  of  their  host. 
They  range  from  special  computer  in¬ 
terest  groups  to  dating  services.  Oc¬ 
cupational  and  hobby  groups,  such  as 
aviation  and  medical,  are  also  on  the 
list  of  interesting  possibilities.  In  the 
last  issue  of  CP/M  REVIEW,  we 
presented  bulletin  board  activity 


specifically  oriented  toward  the  CP/M 
community. 

In  this  issue,  through  the  courtesy 
of  Glenn  L.  Gorman's  MINIBIN  in 
Seattle,  Washington,  you  will  find  an 
extensive  list  of  other  bulletin  boards. 
Glenn's  system  utilizes  a  list  compil¬ 
ed  by  Don  Purvis's  Peoples  Message 
System  in  Kenmore,  Washington. 
Having  the  list  sorted  alphabetically 
has  been  most  helpful  in  determin¬ 
ing  the  homogeneous  groupings 
throughout  the  country.  Most  bulletin 


boards  offer  their  own  versions  of 
“Other  Bulletin  Board”  lists.  In  some 
cases,  these  will  reflect  other  systems 
operating  within  their  immediate 
locale,  thus  helping  you  find  an  ap¬ 
propriate  message  system  with  little 
or  no  phone  charges.  The  attrition  rate 
among  these  systems  seems  to  be 
high,  so  if  you  find  difficulty  in 
reaching  one  number,  try  another.  We 
hope  you  enjoy  the  diversity  of  this 
list. 


*t*t»t*t*tt****tt ******************************************* 

PUBLIC  ACCESS  MESSAGE  (and  file  transfer)  SYSTEMS 
(P.A.M.S*)  last  updated  11/21/82 

Compliments  of  Peoples'  Message  System*  Kenmore*  WA 
(206)486  -  2368 

Compiled  and  maintained  by  Don  Purvis 
(with  a  lot  of  help  from  his  friends) 

Please  send  updates/corrections  to! 

P  M  S  Kenmore  or  TCS478 

************************************** t***tt*«***ttttt*tt 

*24  denotes  24-hour  operation 
*1  denotes  original  system  of  that  type 
-rb  denotes  call*  let  ring  once  and  call  back 
-so  sexually  oriented  messages 
-rl  religious  orientation 

!  new  system  or  new  number  to  existing  system 
$  Supports  VADIC  1200  baud  operation 
1  Supports  2 1 2 A  1200  baud  operation 
X  Supports  BAUDOT  operation 

Regular  updates  of  this  list  may  be  found  on 
CompuServe  HAUG  XA4*  The  Source  PUBLIC  112*  and  most 
participating  independent  PMS  systems. 

Current  filesize  is  31*469  bytes* 


ABBS  ABACUS  Ilf  Toledo*  OH, . * 

ABBS  AGSr  Atlanta*  GA . ***** 

ABBS  Akron  Digital  Group*  Akron*  OH . * 

ABBS  Apple  Crate  I*  Seattle*  UA **»*•*»*»•* « 

ABBS  Apple  Crate  II*  Seattle*  LI  A . . 

ABBS  Apple  Group  N.J.*  Piscataway*  NJ.»*.«* 

ABBS  Apple-Mate*  New  York*  NY. . **.**.»* 

ABBS  Baileys  Computer  Store*  Augusta*  GA.** 

ABB8  Baton  Rouge*  L A .»•*«*•»*» * . 

ABBS  Byte  Shop*  Ft*  Lauderdale*  FL»»« . 

ABBS  Byte  Shop*  Miami*  FL»*»»»« . . 

ABBS  Calvary  Mission  Church*  Mnpls*  MN*.**« 
ABBS  CCNJ*  Ponpton  Plains*  N J »*•«»•*•»»**» * 
ABBS  Century  Next  Computers*  St.  Louis*  M0. 

ABBS  Charlotte*  NC . 

ABBS  CODE*  Glen  Ellyn  IL . 

ABBS  Colort ron  Computer*  WI  ***** 

ABBS  Compumart*  Ottawa*  Ontario*  Canada.*** 

ABBS  Computerland?  Fremont*  CA»**«»* . 

ABBS  Computer  Corner*  Amarillo*  TX»*««***»* 
ABBS  Computer  Conspiracy*  Santa  Monica*  CA. 
ABBS  Computer  Crossroads*  Columbia*  MD.*.». 


ABBS  Computer  Lab*  Memphis*  TN**» . . 

ABBS  Computer  Room*  Kalamazoo*  MI ••»*.*•**«.*( 616 ) 
ABBS  Computer  Store*  Toledo*  OH •*...*.***...*( 419 ) 

ABBS  Dallas  Info  Board***** . . . ***.(214) 

ABBS  Denver*  CO**** . *.«.* . (303) 

ABBS  Detroit*  HI . ’ . (313) 

ABBS  Electro-Mart*  Spokane*  UA.* . ♦.♦♦*♦(509) 

ABBS  Fort  Walton  Beach*  Destin*  FL .♦♦...♦.♦.♦( 904 ) 

ABBS  Gamemaster*  Chicago*  IL«******.* . **(312) 

ABBS  Hayward*  C A **♦****♦**.**♦«.  . * . (415) 

ABBS  Illini  Microcomputer*  Naperville*  IL*..*(312) 

ABBS  Ketchikan*  AK».«»** . ***»*»««*♦•*♦*.,( 907 ) 

ABBS  Madam  Bokeatha  Society*  Houston*  TX.****(713) 
ABBS  Michigan  Apple-Fone*  Southfield*  MI.*. **(313) 
ABBS  Newport  Beach*  CA *♦•**««*»»»*.***,****** (714 ) 
ABBS  Oak  Brook  Computer*  Oak  Brook*  IL »**•**.( 312 ) 

ABBS  Omaha*  NE . ****** . ..»•*****..(  402 ) 

ABBS  PCnet*  San  Francisco*  CA **•***»•*, * . (415) 

ABBS  Pacific  Palasades*  Los  Angeles*  CA »*»«**( 213 ) 

ABBS  Peoria*  IL.*** . * . ».*****•( 309 ) 

ABBS  Phoenix*  AZ. •»*»«*»***.***.*••••*«****,*( 602 ) 
ABBS  .Pirates  Cove*  Long  Island*  NY *«****••»«»( 516 ) 

ABBS  Rogers  Park*  Chicago*  IL.. . .(312) 

ABBS  Saddlebrook*  N J *•••«••*«** * . *...*(201) 

ABBS  Software  Sorcery*  Herndon*  VA** . .*..(703) 

ABBS  South  of  Market*  San  Francisco*  CA . (415) 

ABBS  St*  Louis*  M0 . . . (314) 


761  4743 
382  0101 
531  3645 
248  4539 
759  2625 
477  4471 
534  2419*24 
243  1257 
475  4884*24 
881  5662 
420  7995 
225  6789 
455  9502 
357  1422 
645  5256*24 
941  9009 
339  7809 
863  4703*24 
459  6400 
692  6502 
898  0891 
698  4008 
973  2227 
843  4563 
471  0610 
469  8111-so 
838  7784*24 


(419) 

865 

1594 

ABBS  TeledunJon  I*  Dallas*  TX **********  * 

469 

1626 

(404) 

733 

3461*24 

ABBS  TeledunJon  II*  Dallas*  TX. ***•**.*. 

530 

0858 

(216) 

745 

7855*24 

ABBS  TeledunJon  III*  Dallas*  TX . 

960 

7654 

(206) 

935 

9119 

ABBS  The  Moon*  Dallas*  TX,**.** . . 

931 

3437*24 

(206) 

525 

5410 

ABBS  Turnersvi 1 le *  NJ . *•«**••• * . 

228 

1149 

(201 ) 

968 

1074 

437 

7001 

(201) 

864 

5345 

ABBS  Vermont*  Essex  Junction*  VT. •**«••* 

879 

4981*24 

(404) 

790 

8614 

ABBS  West  Palm  Beach*  FL . . 

848 

3802 

(504) 

291 

1360 

ABBS  Rob  Roy  Computer*  Yakima*  UA...**** 

575 

7704 

(305) 

486 

2983 

ABBS  Youngs  Elect  Svc.*  College  Station* 

TX. . (713) 

693 

3462*24 

(305) 

261 

3639 

ABBS  #X»  Atlanta*  GA . . 

256 

1549 

(612) 

471 

0252- r 1 

(201) 

835 

7228 

A-C-C-E-S-S  Annapolis*  MD******. . . 

267 

7666*24 

(314) 

442 

-6502 

A-C-C-E-S-S  Olympia*  UA . . 

866 

9043*24 

(704  ) 

364 

5254 

A-C-C-E-S-S  Phoenix*  AZ..... . . 

996 

9709*24 

(312) 

537 

7063*24 

A-C-C-E-S-S  Phoenix*  AZ  ******  * . . 

957 

4428*24 

(414) 

637 

9990*24 

A-C-C-E-S-S  Phoenix*  AZ . . 

274 

5964 

(613) 

725 

2243 

A-C-C-E-S-S  Scotsdale*  AZ . 

998 

9411*24 

(415) 

794 

9314 

A-C-C-E-S-S  Wyckoff*  NJ . . 

891 

7441*24 

(806) 

355 

5610 

.  (213) 

829 

1140 

AMIS  A.R.C.A.D.E.  Sterling  Heights*  MI  *  * 

978 

8087*24 

.  (301 ) 

730 

0922 

AMIS  Chicago*  IL . * . . 

789 

3610*24 
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BULLET-80  Fayetteville*  GA . ♦♦♦♦♦♦♦♦*♦ (404 )  461  9686 


BULLET-80  Hawkins?  TX  ♦♦♦♦♦♦♦,♦.♦«♦♦♦  ♦ . *..,<214)  769  3036 

BULLET-80  Holsteinr  1A«»« . ♦♦♦♦♦♦ . »<712)  368  2651 

BULLET-80  Houston?  TX . ♦♦*♦♦♦♦♦♦♦♦*♦.♦♦♦*♦<713)  331  2599 

BULLET-80  Ironton?  OH*. . ♦.♦♦♦♦ . <614)  532  6920 

BULLET-BO  Lancaster?  CA. ♦♦♦♦*♦• . ♦♦♦♦♦<805)  947  9925 

BULLET-80  Landhorne?  PA . .  * . <215)  364  2180 

BULLET-80  Littlefield?  TX** . ♦♦♦♦♦♦**♦<806)  385  6843 

BULLET-80  Grande  County?  Anaheie?  CA* . ♦♦•<714)  952  2110 

BULLET-80  San  Jose?  CA . . . ♦♦♦♦♦*♦<408)  241  0769 

BULLET-BO  Seyaour?  CT  * . ♦*♦♦ . .*<203)  888  7952 

BULLET-80  Springfield?  IL** . . . <217)  529  1113 

BULLET-BO  Tulsa?  OK . <918)  749  0059*24 

CBB8  AHRAD?  Washington?  DC . .*(703)  734  1387*24 

CBB8  Atlanta?  GA.*«. . ♦.♦♦(404)  394  4220*24 

CBB8  Baton  Roudd?  LA . . .  273  3116*24 

CBB8  Blooaindton?  IN**. . ♦♦♦♦«♦♦♦ . <812)  334  2522 

CBB8  Boston?  HA**.*** . ****** . .  646  3610*24 

CBBS  Cedar  Rapids?  1A . * . <319)  364  0811 

CBBS  Chicago?  IL... . <312)  545  8086*24 

CBBS  Corpus  Christi?  TX . (512)  855  1512 

CBBS  CPEU0/IC8T  Gaithersburg?  HD . <301)  948  5717 

CBBS  Laabda?  Berkeley?  CA . <415)  658  2919-sd 

CBBS  Lawrence  General  Hospital?  Boston?  HA***<617)  683  2119 

CBBS  LICA  LIMBS?  Long  Island?  NY** . (516)  561  6590*24 

CBBS  London?  England. ♦< European  standa rd> ♦ , < 044 )  1  399  2136 

CBB8  Lone  Island?  NY . .  334  3134*24 

CBBS  HAUDE  Milwaukee?  WI . (414)  241  8364*24 

CBBS  NW?  Portland?  OR* . * . <503)  646  5510*24 

CBB8  PACC?  Pittsburgh ?  PA . * . .  822  7176*24 

CBBS  Prince  George?  B.C*?  Canada ♦♦*♦»♦ * . <604)  562  9515 

CBBS  Proxina ?  Berkeley?  CA . <415)  357  1130 

CBB8  RAMB?  Rochester?  NY . <716)  244  9531 

CBBS  Richfield  ?  . .  423  5016 

CBBS  Strictly  Software?  Honolulu?  HI . .  944  0562 

CBBS  T8G ?  Tucson?  . . .  746  3956*24 

CQMNET-80  Akron?  OH . S  !  <  216  )  645  0027*24 

COMNET -80  Las  Vedas?  . . ...I!  <702)  870  9?86 

COMNET-SO  Mt.  Cleeens?  MI . * . *  !  (313 )  465  9531 

C0HNET-80  North  Wales?  PA . . . !  (215)  855  3009 

COMNET-BO  Riverside?  CA . 11(714)  359  3109 

COHNET-80  Riverside?  CA . * . 11(714)  077  2253 

C0MNET-80  Wichita  Falls?  TX . .  767  5847 

CONNECTION-80  Canopus?  Milwaukee?  WI . (414)  281  0545*24 

CONNECT  1 0N-80  Centereach?  NY . (516)  508  5036 

CONNECTION-80  Denver?  CO . (303)  690  4566*24 

CQNNECTI QN-00  Escondido?  CA . .  746  6265 

CONNECT  I ON-0O  Fremont?  CA . (415)  651  4147*24 

CONNECTION-80  Gaithersburg?  . . (301)  040  0588*24 

CONNECT  1 0N-80  Great  Neck?  NY . (516)  402  8491*24 

C0NNECT30N-80  Lansind?  MI . (517)  339  3367 

CONNECTION -00  Laval  BELE?  Laval?  Quebec?  CN.,(514)  622  1274*24 

CONNECT  1 0N-90  Little  Rock?  AS . (501)  372  0576 

CONNECTION-BO  Manhattan?  NY . ..*(212)  991  1664 

CONNECTION-80  Orlando?  FL . . (305)  644  0327*24 

CONNECT ION-80  PAUG?  Portland?  OR . .***.(503)  201  7653 

CQNNECTION-0O  Peterborough?  NH . (603)  924  7920 

CONNECTION-00  Tulsa?  OK . (910)  747  1310*24 

CONNECT I ON -80  Vanmil?  Milwaukee?  UI . (414)  271  7500*24 

CONNECT I ON -80  U*  Mich.  Micro  Group?  MI . (616)  457  1040*24 

CONNECTION-BO  Winter  Garden?  FL . 1(305)  894  1006*24 

CONNECT  I  ON- 00  Woodhaven?  NY . (212)  441  3755*24 

CONNECTION-80  Tampa?  FL . (813)  977  0989 

CONFERENCE-TREE  *3?  Hayward?  CA . (415)  530  3580 

CONFERENCE-TREE  *4?  Santa  Monica?  CA . (213)  394  1505 

CONFERENCE-TREE  Anchorade?  AK . (907)  344  5251 

CONFERENCE-TREE  Coripu te r  1  and ?  Honolulu*  HI*.  1(800)  487  2001*24 

CONFERENCE-TREE  Flagship?  Denville?  NJ . (201)  627  5151*24 

CONFERENCE-TREE  Kelp  Bed?  Los  Angeles?  CA....(213)  372  4000 

CONFERENCE-TREE  Minneapolis?  MN . . !(612>  854  9691 

CONFERENCE-TREE  ??  New  Jersey . (201  )  627  5151 

CONFERENCE-TREE  Victoria?  TX . ..(512)  578  5833 

DATABOARD-0O ?  Atherton?  CA... . ..1(415)  367  7630*24 

DIAL-YOUR-MATCH  *1 . <213)  842  3322-so 

DIAL-YOUR-MATCH  *3 . (912)  233  0863-so 

DIAL-YOUR-MATCH  . * . ( 2 1 3  )  7704798 19-so 

DIAL-YOUR-MATCH  #7 . * . (212)  456  2528-so 

DIAL-YOUR-MATCH  *9  ♦♦♦.♦♦♦♦.♦  . . (213)  345  1047-so 

DIAL-YOUR-MATCH  *11 . ...(213)  242  1882-so 

FORUM-80  Audusta?  GA . (803)  279  5392 

FORUM-00  Charleston?  SC . (003)  552  1612*24 

FORUM-80  Cleveland?  OH..** . 1(216)  486  4176 

FQRUM-00  *2?  Denver?  CO . (303)  399  8858*24 

FORUM-80  El  Paso?  TX.* . (915)  755  1000*24 

FQRUM-80  Ft.  Lauderdale?  FL . * . (305)  772  4444*24 

FORUM-80  Hull?  England . (Oil)  44  402  059169 

FQRUh-80  Kansas  City?  HO . tl  1(816)  861  7040*24 

FORUM-00  Kansas  City?  MO . 1(016)  931  9316 

FORUM-80  Las  Vedas?  NV . (702)  362  3609*24 

FORUM-80  Linden?  NJ . (201)  486  2956*24 

FORUM-80  Medford?  DR..,, . (503)  535  6883*24 


Bring  the  flavor  of  Unix 
to  your  Z80  CP/M  system 
with  Unica 

rt Unicum :  a  thing  unique  in  its  kind,  especially  an  example  of  writing. 
Unica:  the  plural  of  unicum 

The  Unica:  a  unique  collection  of  programs  supporting  many  features  of  the 
Unix  operating  system  never  before  available  under  CP/M.  The  Unica  are 
more  than  software  tools;  they  are  finely  crafted  instruments  of  surgical 
quality.  Some  of  the  Unica  are: 

be  -  binary  file  compare,  display  differences  in  hex 

cat  -  catenate  files  (vertically) 

cp  *  copy  one  or  more  files,  even  between  users 

dm  -  disk  mapper,  reports  free  blocks  and  directory  space 

fid  -  file  identification  by  unique  numbers  (CRC’s) 

he  -  horizontal  file  catenation  and  column  permutation 

In  -  create  file  links  (multiple  names  for  one  file) 

Is  -  intelligent  directory  lister,  optional  multi-columns 

mv  *  move  (rename)  files,  even  between  users 

rm  -  remove  (delete)  files,  with  optional  verification 

sc  -  source  file  compare,  with  resynchronization 

sfa  -  set/reset  file  attributes,  optional  verification 

sp  -  spelling  error  corrector,  with  80,000  word  dictionary 

sr  *  search  multiple  files  for  a  pattern 

srt  -  in-memory  file  sorter,  optional  duplicate  line  omission 

tee  -  pipe  fitting  (copy  input  stream  to  multiple  outputs) 

tr  -  transliterate  (translate  character  codes) 

wc  -  word  counter,  counts  characters,  words,  and  lines 

wx  -  word  extractor,  copies  each  word  to  a  separate  line 

Each  Unicum  understands  several  flags  (“options”  or  “switches”)  which 
control  program  alternatives.  No  special  “shell”  is  needed;  Unica  commands 
are  typed  to  the  standard  CP/M  command  interpreter.  The  Unica  package 
supports  several  Unix-like  facilities,  such  as  filename  user  numbers: 
sc  data.bas;2  data.bas;3 

(compares  files  belonging  to  user  2  and  user  3); 

Wildcard  patterns: 
rm  -v  *tmp* 

(types  each  filename  containing  the  letters  TMP  and  asks  whether  to  delete 
the  file); 

I/O  redirection: 

Is  -a  >proj.dir 

(writes  a  directory  listing  of  all  files  to  file  “proj.dir”); 

Pipes: 

dm  b:  |  sr  free  >lst: 

(creates  a  map  of  disk  B:,  extracts  those  lines  in  the  map  which  contain  the 
word  “free”,  and  prints  them  on  the  listing  device). 

The  Unica  are  written  in  XM-80,  a  low  level  language  which  combines 
rigorously  checked  procedure  definition  and  invocation  with  the  versatility 
of  Z80  assembly  language.  XM-80  includes  a  language  translator  which  turns 
XM-80  programs  into  source  code  for  MACRO-80,  the  industry  standard 
assembler  from  Microsoft.  It  also  includes  a  MACRO-80  object  library  with 
over  forty  “software  components",  subroutine  packages  which  are  called  to 
perform  services  such  as  piping,  wildcard  matching,  output  formatting,  and 
device-independent  I/O  with  buffers  of  any  size  from  1  to  64k  bytes. 

The  source  code  for  each  Unicum  main  program  (but  not  for  the  software 
component  library)  is  provided.  With  the  Unica  and  XM-80,  you  can 
customize  each  utility  to  your  installation,  and  write  your  own  applications 
quickly  and  efficiently.  Programs  which  you  write  using  XM-80  components 
are  not  subject  to  any  licensing  fee. 

Extensive  documentation  includes  tutorials,  reference  manuals,  individual 
spec  sheets  for  each  component,  and  thorough  descriptions  of  each 
Unicum. 

Update  policy:  each  Unica  owner  is  informed  when  new  Unica  or 
components  become  available.  At  any  time,  and  as  often  as  you  like,  you  can 
return  the  distribution  disk  with  a  $10  handling  fee  and  get  the  current 
versions  of  the  Unica  and  XM-80,  with  documentation  for  all  new  or  changed 
software. 

The  Unica  and  XM-80  (which  requires  MACRO-80)  are  priced  at  $195,  or 
$25  for  the  documentation.  The  Unica  alone  are  supplied  as  *.COM 
executable  files  and  are  priced  at  $95  for  the  set,  or  $15  for  the 
documentation.  Software  is  distributed  only  on  8"  floppy  disks  for  Z80  CP/M 
version  2  systems.  AH  orders  must  be  paid  in  advance;  no  COD’s  or 
purchase  orders,  please.  Quantity  discounts  are  available.  Shipment  outside 
of  the  US  or  Canada  costs  an  additional  $20.  Bank  checks  must  be  in  US 
funds  drawn  on  a  US  bank. 


Wilsonville,  Oregon  97070 


Visa/Mastercard  customers  call  (503)  639-3420  for  next  day  shipment. 
CP/M  is  a  trademark  of  Digital  Research.  Unicum  and  Unica  are  trademarks  of 
Knowlogy.  Unix  is  a  trademark  of  Bell  Telephone  Labs.  XM-80  is  a  trademark  of 
Scientific  Enterprises.  Z80  is  a  trademark  of  Zilog  Inc. 
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HCHS  C.A.M.S.  Chicago  *  IL . *1  (312)  927  1020*24 

MCMS  J. A . M • S  *  Lockportr  IL . .  838  1020*24 

MCHS  L,A,h,S,  Round  Laker  IL . (312)  740  9128 

HCMS  Messade-82*  Chicago*  IL...* . (312)  622  4442*24 

MCMS  Metro  West  Database*  Chicado*  IL . (312)  260  0640*24 

MCMS  NC  Software  *  Minneapolis*  MN . (612)  533  1957*24 

MCMS  WACO  Hot  Liner  Schaumhurd,  IL , . <pvt> ♦ ♦ ♦ . ( 312 )  351  4374*24 

MOUSE-NET  Nashua  r  . . (603)  673  9476*24 

MOUSE-NET  Orlando*  FL . (305)  277  0473*24 

MSG-80  Everett*  UA . .(206)  334  7394 

NET-UORKS  ABC*  Kansas  City*  MO . (816)  483  2526 

NET-UORKS  Apple  Grover  Dallas*  TX . (214)  644  5197 

NET-UORKS  Apple  Shack*  Dallas*  TX . (214)  644  4781*24 

NET-UORKS  Armadillo*  Grand  Fork*  ND . (701)  746  4959 

NET-UORKS  Beach  BBS*  Pensacola*  FL . (904)  932  8271 

NET-UORKS  Bid  Apple*  Miami*  FL . (305)  948  8000 

NET-UORKS  C.A.M.S.*  Decatur*  IL . (217)  429  5541 

NET-WORKS  Chipmunk*  Hinsdale*  IL . . . (312)  323  3741*24 

NET-UORKS  CLAH*  Arlington  Heidhts*  IL.. . (312)  255  6489 

NET-UORKS  Coin  Games*  Los  Andeles*  CA ♦♦♦..♦.♦( 213 )  336  5535 
NET-UORKS  COMM  Center  NW3NAGAD *  Laurel*  MD. .1(301)  953  3341 

! (301)  792  0305 

NET-UORKS  Computer  City*  Providence*  RI ♦,♦♦♦♦( 401 )  331  8450*24 
NET-WORKS  Computer  Emporium*  Des  Moines*  IA,.(515)  279  8863 
NET-WORKS  Computer  Emporium*  San  Jose*  CA.»,.(408)  227  0227 

NET-UORKS  Computer  Market*  Honolulu*  HI . !<808)  521  7312 

NET-UORKS  Computer  Pro*  Ft.  Worth*  TX . (817)  732  1787 

NET-UORKS  Computer  Station*  St.  Louis*  MO.. ..(314)  432  7120 
NET-UORKS  Computer  Store*  Honolulu*  HI ♦..♦.♦!( 808 )  488  7756 
NET-UORKS  Computer  World*  Los  Andeles*  CA....(213)  859  0894*24 
NET-UORKS  Crescent  City*  Baton  Roude*  LA..... (504)  454  6688 

NET-UORKS  Dallas*' TX . (214)  361  1386*24 

NET-UORKS  Dawton*  OH . * . (513)  223  3672 

NET-WORKS  Eclectic  Computer  Svs,*  Dallas*  TX*(214)  239  5842 

NET-UORKS  Encino*  CA . (213)  345  3670 

NET-UORKS  Granite  Citu*  IL . .,(618)  877  2904 

NET-UORKS  Greenfield*  IN . ...(317)  326  3833*24 

NET-UORKS  Hacker-net*  Dallas*  TX . (214)  824  7160 

NET-UORKS  Hawaii . (808)  521  7X12 

NET-UORKS  Hawaii  Connection*  Honolulu*  HI, ..1(808)  423  1593*24 

NET-UORKS  MABIE  *  Galesburd*  IL., . ,.(309)  342  7178 

NET-UORKS  Madnetic  Fantasies*  Los  Andeles * CA . ( 213 )  388  5198 

NET-UORKS  North  Parks*  Chicado*  IL . 1  ( 312 )  745  0924 

NET-UORKS  Pirate ' s  Harbor*  Boston*  MA . (617)  738  5051 

NET-UORKS  Pirate" s  Ship*  Chicado.  IL . ..(312)  935  2933*24 

NET-UORKS  Portsmouth*  NH . (603)  436  3461 

NET-UORKS  Softworx*  West  Los  Andeles*  CA,».«.(213)  473  2754 
NET-WORKS  Sparklin'  City*  Corpus  Christi*  TX.C512)  882  6569 

NET-WORKS  St.  Louis*  MO . (314)  7S1  1308 

NET-UORKS  Uarlock's  Castle  St.  Louis*  MO...., (618)  345  6638 
NET-UORKS  Uinesap*  Dallas*  TX, . (214)  824  7455 

ONLINE  CDC*  San  Diedo*  CA, . . . ♦»..,♦♦,(  714 )  452  6011 

ONLINE  Computer  1  and  *  Montreal*  Quebec*  CN...M514)  931  0458*24 
ONLINE  Dickinsons  Movie  Guide*  Mission*  KS...(913)  432  5544 
ONLINE  Indianspol  is  *  IN  » <ID#=GUES  *  pswd=epass>  .  (  317  )  787  9881*24 

ONLINE  Saba*  San  Diedo*  C A , . . (714)  692  1961 

ONLINE  Santee*  CA.. ».<ID#- GUEST*  pswd*PASS> . , ( 714 )  561  7271*24 

PASBBS  Bellflower*  CA . (213)  531  1057 

PASBBS  Torrance*  CA... . *1  (213)  516  7089*24 

PBBS  Co-operative  Comp  Svc*  Palatine*  IL»,,».(312)  359  9450*24 

PET  BBS  S.E.U.P.U.G.  *  Racine*  UI . (414)  554  9520*24 

PET  BBS  Commodore  Comm.*  Lake  St.  Louis*  MO.. (314)  625  4576*24 

PMS  -  **IF**»  Anaheim*  CA . ..,.(714)  772  8868*24 

PMS  -  Anchorade*  AK. . ...(907)  344  8558 

PMS  -  Apple  Guild*  Weymouth*  MA . (617)  767  1303*24 

PMS  -  Arl indton  Heidhts*  IL . !  <312)  960  1629*24 

PMS  -  Baltimore*  MD . (301)  764  1995*24 

PMS  -  Campbell*  CA . (408)  370  0873*24 

PMS  -  Century  23*  Las  Vedas*  NV . (702)  878  9106*24 

PMS  -  Chicado*  IL . (312)  373  8057*24 

PMS  -  Cincinnati*  OH . (513)  671  2753 

PMS  -  Computer  City*  Danvers*  MA . (617)  774  7516 

PMS  -  Ellicott  City*  MD . (301)  465  3176 

PMS  -  Escondido*  CA . (714)  746  0667 

PMS  -  Ft.  Smith  Comp.  Club*  Ft.  Smith*  AK...,(501)  646  0197 

PMS  -  Apple  Bits*  Kansas  City*  MO . !<913)  677  1299*24 

PMS  -  Gul  f  coast  *  Freeport*  TX . (713)  233  7943*24 

PMS  -  Indianapolis*  IN . (317)  7S7  5486*24 

PMS  -  Lakeside*  CA.  (type  PMS  to  act i va te > . . * ( 71 4  )  561  7271*24 

PMS  -  Los  Andeles*  CA . (213)  334  7614*24 

PMS  -  Massillon*  OH . (216)  832  8392*24 

PMS  -  McGraw-Hill  Books*  New  York*  NY . (212)  997  2488 

PMS  -  Mesa  Systems*  San  Diedo*  CA . . . . . . . (714)  271  8613*24 

PMS  -  Minneapolis*  MN . . . (612)  929  6699*24 

PMS  -  Mission  Valley*  CA . (714)  295  8280 

PHS  -  I.A.C.*  Lake  Forest*  IL . (312)  295  6926*24 

PMS  -  O.A.C.*  Woodland  Hills*  CA . (213)  346  1849*24 


PMS  -  Pikesvi  lie*  MD . .....(301)  653  3413 

PMS  -  Pleasanton*  CA . .....(415)  462  7419*24 

PMS  -  Portola  Valley*  CA... . . (415)  851  3453*24 

PMS  -  RAUG*  Akron,  OH...... . (216)  867  7463*24 

PMS  -  Rutders  Univ.  Microlab,  Piscataway*  NJ.(201)  932  3887 

PMS  -  San  Diedo*  CA.... . ♦♦♦.♦,♦(714)  582  9557*24 

PMS  -  Santa  Clara*  CA.. . ..(408)  554  9036 

PMS  -  Santa  Cruz*  Aptos*  CA . 408 )  688  9629*24 

PMS  -  Santee*  CA . #1  (714)  561  7277*24 

PMS  -  Shrewsbury*  NJ.. . ..(201  )  747  6768 

PMS  -  Software  Unltd*  Kenmore*  WA 206 )  486  2368*24 

PMS  -  Tampa,  FL .  (down  temp) 

PMS  -  Your  Computer  Connection*  KS  Cty*  MO.. .(913)  381  1021 

PSBBS  Baltimore*  MD . . . . . (301)  994  0399*24 

PSBBS  Washindton*  DC . . . .«...♦  (202)  337  4694*24 

RATS  Systems . . . *1  (201)  887  8874 


RATS  Homewood*  IL.... . . . .(312) 

RATS  Uenonah*  NJ... . . . . . . ( 609 ) 


RATS  Wenonah*  NJ  *2. 


957  3924 
468  5293 


.  (609)  468  3844 


RCP/M  AABB  New  York*  NY.... . (212)  787  5520 

RCP/M  AIMS  Hinsdale*  IL . ..(312)  789  0499*24 

RCP/M  Arl  indton  *  VA . (703)  536  3769 

RCP/M  CBBS  CP/M  Net  Simi  Valley*  CA... . (805)  527  9321 

RCP/M  CBBS  Columbus,  OH . (614)  272  2227*24 

RCP/M  CBBS  Frod  Hollow*  Vancouver*  BC*  CN.,,»(604)  873  4007*24 

RCP/M  CBBS  Pasadena,  CA......... . (213)  799  1632*24 

RCP/M  CBBS  RLP *  MacLean*  VA . (703)  524  2549*24 

RCP/M  CBBS  Sacramento*  CA»... . .(916)  483  8718*24 

RCP/M  Chuck  Forsberd*  OR .♦..♦.♦♦,  . . (503)  621  3193 

RCP/M  Col  lossal  Oxdate*  ??  . (408)  263  2588 

RCP/M  CUG-NOTE r  Denver*  CO . (303)  781  4937*24 

RCP/M  CUG-NODE*  PA  State  Collede . (814)  238  4857*24 

RCP/M  Detroit*  MI. . (313)  584  1044-rb 

RCP/M  Geneseo  *  IL . ...,.(309)  944  5455 

RCP/M  HAPN  Hamilton*  Ontario,  CN . ,(416)  335  6620*24 

RCP/M  IBM-PC*  Niles*  IL . *(312)  647  7636*24 

RCP/M  Lodan  Sauare*  Chicado*  IL». . ,(312)  252  2136 

RCP/M  MCBBS  Keith  Petersen*  Royal  Oak*  MI.... (313)  759  6569-rb 

RCP/M  MCBBS  Ken  Stritzel*  Flanders*  NJ . ..(201)  584  9227*24 

RCP/M  MCBBS  Superbrain*  Lexindton*  MA ...... t& ( 617 )  862  0781*24 

RCP/M  MCBBS  TCBBS  Dearborn*  MI . (313)  846  6127*24 

RCP/M  Mississauda  HUG*  Toronto*  Ont.*  CN...**(416>  826  5394*24 

RCP/M  NEI  *  Chicado*  IL». . '......(312)  949  6189 

RCP/M  Palatine*  IL . *(312)  359  2553*24 

RCP/M  RBBS  Allentown*  PA . (215)  398  3937*24 

RCP/M  RBBS  ANAHUG*  Anaheim*  CA..... . (714)  774  7860*24 

RCP/M  RBBS  Arvada  E lect , *  Col o redo  Sp rinds  *  CO .( 303 )  634  1158*24 

RCP/M  RBBS  Boulder*  CO . ....,(303)  499  9169 

RCP/M  RBBS  Bethesda*  MD . (301)  229  3196 

RCP/M  RBBS  Comp.  Tech.  Assoc.*  El  Paso*  TX,..(915)  533  2202*24 
RCP/M  RBBS  Computerized  Services*  Tampa*  FL.M813)  988  7400*24 
RCP/M  RBBS  Computron*  Edmonton*  Alberta*  Can* (403)  482  6854*24 

RCP/M  RBBS  Cranford*  NJ . ..♦♦....( 201  )  272  1874 

RCP/M  RBBS  DataTech  001*  San  Carlos*  CA . , *  1** ( 4 15 )  595  0541*24 

RCP/M  RBBS  DatdTech  004*  Sunnyvale*  CA . M408)  732  2433 

RCP/M  RBBS  DataTech  006*  San  Francisco*  CA..U415)  563  4953 

RCP/M  RBBS  Edmonton*  Alberta*  Canada... . (403)  454  6093*24 

RCP/M  RBBS  El  Paso*  TX . (915)  598  1668 

RCP/M  RBBS  Fort  Mill*  SC . . . (803)  548  0900*24 

RCP/M  RBBS  GFRN  Dta  Exch.  Garden  Grove*  CA.**<714)  534  1547*24 

RCP/M  RBBS  GFRN  Dta  Exch.  Palos  Verdes*  CA.**<213)  541  2503*24 

RCP/M  RBBS  Grafton*  VA . (804)  898  7493 

RCP/M  RBBS  Huntsville*  AL . (205)  895  6749-rb 

RCP/M  RBBS  Hyde  Park*  IL . ...(312)  955  4493 

RCP/M  RBBS  Laurel*  MD. . (301)  953  3753*24 

RCP/M  RBBS  Larkspur  *  CA. . . (415)  461  7726*24 

RCP/M  RBBS  Marin  County*  CA . (415)  383  0473*24 

RCP/M  RBBS  MUG*  Mission*  KS . *(913)  362  9583*24 

RCP/M  RBBS  Napa  Valley*  CA . (707)  253  1523 

RCP/M  RBBS  Ocean*  NJ.. . *,(201)  775  8705 

RCP/M  RBBS  Piconet  ??  . .1(415)  965  4097*24 

RCP/M  RBBS  San  Jose  Oxdate*  San  Jose*  CA.*».»(408)  287  5901*24 

RCP/M  RBBS  Surrey*  Vancouver*  BC*  CN., . (604)  584  2643*24 

RCP/M  RBBS  Pontiac*  MI.... . (313)  338  85-5 

RCP/M  RBBS  Paul  Boddanovich*  NJ... . (201)  747  7301 

RCP/M  RBBS  Rochester*  NY . *...(716)  223  1100*24 

RCP/M  RBBS  Rutders*  New  Brunswick*  NJ. . .(201)  932  3879*24 

RCP/M  RBBS  San  Diedo*  CA . **(714)  273  4354*24 

RCP/M  RBBS  Sofwaire  Store*  Los  Andeles*  CA..,(213)  479  3189*24 


Remote  Northstar  Atlanta*  GA . . .,,#1  (404)  926  4318*24 

Remote  Northstar  Denver,  CO . .  444  7231 

Remote  Northstar  Lardo*  FL 813 )  535  9341*24 
Remote  Northstar  NASA*  Greenbelt*  MD 301 )  344  9156 
Remote  Northstar  Santa  Barbara*  CA •»•♦»»».»,.< 805 )  6S2  7876 
Remote  Northstar  Santa  Barbara*  CA. 805)  964  4115 
Remote  Northstar  Virdinia  Beach*  V A .»..♦•».».( 804 )  340  5246 

ST80-CC  Lance  Micklus*  Inc.  Burlindton*  VT ♦ *1(802)  862  7023*24 
ST80-PBB  Monroe  Camera  Shop*  Monroe*  NY »..*..( 914 )  782  7605 
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Serial  Connection 

continued  from  page  26 

eight  representing  parity.  Here  again, 
the  amount  of  data  bits  between  the 
two  devices  should  match. 

HOW  TO  TROUBLE  SHOOT  YOUR 
INTERFACE  PROBLEM 

The  RS-232C  is  an  indestructible 
interface.  Short  of  plugging  it  into  a 
wall  socket,  the  equipment  probably 
won't  be  damaged  by  experimenting. 
If  it  doesn't  work,  it  can  be  played 
with  until  it  does  work.  Here  are  some 
helpful  hints. 

Problem:  The  power  is  on,  the  devices 
are  connected,  but  the  printer  won’t 
print. 

Solution:  There  is  probably  a  cabling 
problem.  Switch  lines  two  and  three. 
If  that  doesn't  work,  switch  lines  four 
and  five.  If  you're  still  not  successful, 
short  lines  six,  eight  and  twenty 
together. 


Videotex  continued  from  page  40 

WHAT  ABOUT  CP/M? 

Enormous  entreprenurial  oppor¬ 
tunities.  First  look  at  a  short  list  of 
potential  uses: 

•Schedules 

—airline,  bus,  and  rail 
entertainment 
exhibitions 
meetings 

—clubs  and  organizations 
TV,  radio,  etc. 

•Business 
Banking 
real  estate 
employment 


Problem:  The  printer  prints  out  the 
correct  number  of  characters,  but  half 
or  all  of  them  are  not  what  they  are 
supposed  to  be. 

Solution :  The  parity  bits  aren't  proper¬ 
ly  set. 

Problem:  The  printer  prints  out  gar¬ 
bage  and  the  number  of  garbage 
characters  doesn’t  match  the  number 
of  characters  sent  to  the  printer. 
Solution:  The  baud  rate  is  incorrect. 

CONCLUSION 

A  common  quality  among  data 
processors  is  persistence.  Most  soft¬ 
ware  people  will  work  on  a  sofware  bug 
for  a  week  and  never  complain.  Well, 
maybe  once _ That  same  type  of  per¬ 

sistence  is  often  needed  to  overcome 
RS-232C  problems.  They  won't  always 
work  the  first  time,  but  they  will 
always  work. 


market  quotations 
•Miscellaneous 
educational  material 
catalogues  of  all  kinds 
reviews  of  books,  movies 
The  list  is  endless,  but  consider 
the  following;  (1)  the  personal  com¬ 
puters  need  decode  software,  (2)  pro¬ 
viders  of  information  need  hardware 
and  software  to  present  their  wares,  (3) 
many  current  applications  will  need  to 
be  revised  for  Videotex  I/O,  and  (4) 
hundreds  of  specialized  data  bases  will 
need  to  be  kept  current,  which  implies 
that  Videotex  considerations  will  creep 
into  major  subsystems  like  database 
managers. 
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2 
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3 
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3 

Send  data 

4 
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4 
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5 
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5 
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7 

Ground 

7 
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Figure  E 

The  202  protocol  modem  can  only  transmit  data  in  one  direction  so  the  device  it  is  connected 
to  must  bring  line  four  active  when  it  wants  to  transmit  and  wait  for  line  five  to  become  active . 


P&T  CP/M2  is 
GROWING 


CO 


Start  with  a  Model  II  floppy  system  and 
grow  into  a  hard  disk.  Since  all  P&T 
CP/M  2  systems  are  fully  compatible, 
you  will  have  no  conversion  worries. 
Special  note:  P&T  hard  disk  systems 
allow  you  the  user  to  configure  logical 
drive  assignments  toyourspecifications. 
Write  for  more  details. 

Prepaid  VISA,  M/C,  or  COD  orders  accepted. 
All  prices  FOBGoletaand  subject  to  change. 
CP/M  is  a  registered  trademark  of  Digital 
Research.  TRS-80  is  a  trademark  of  Tandy  Corp. 


PICKLES 
&  TROUT 

P.O.  BOX  1206 


lICKtfl 


■  -V/.  UOA  J.  X.UU  i  S. 

GOLETA,  CA  93116 

(805)  685-4641  1  ROU  1  ... 


SEE  US  AT  CP/M  ’83  BOOTH  1441. 
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PIP 

continued 

from  page  33 

IN 

CSTAT 

GET  READY  STATUS 

ANI 

STRDY 

MASK  XMITER  READY 

CPI 

STVAL 

COMPARE  WITH  READY  VALUE 

JNZ 

CO 

REPEAT  TILL  XMITER  EMPTY 

MOV 

A,C 

OUT 

CDATA 

PUT  DATA  OUT  NOW  THAT  READY 

RET 

END 

;END  OF  FILE 

The  procedure  for  making  a  patched  PIP.COM  would 
be  as  follows.  In  the  example,  lower  case  characters  are 
generally  those  typed  by  the  operator  and  <cr>  indicates 
depression  of  the  carriage  return. 

B>ddt  pip.com  <er> 

DDT  VERS  2.2 
NEXT  PC 
1E00  0100 
-ippat.hex  <cr> 

■r  <cr  > 

NEXT  PC 

1E00  0000  <--Note  ending  PIP  address  so  to  SAVE 
01EH  1  or  30  pages  after  patching. 


-dl00,17f<cr> 

<--Dump  to  see  installed  patch. 

0100  C3  0A  01  C3  37  01  C3  48  01  1A  CD  10  01  C3  00  00 
....7..H . 

0110  21  A0  01  3E  76  D3  DF  7D  D3  DD  7C  D3  DD  06  14  AF 

L  >v..}..l . 

0120  D3  CF  05  C2  20  01  3E  40  D3  CF  3E  4E  D3  CF  3E  37 
....>©..>  N>7 

0130  D3  CF  DB  CE  DB  CE  C9  DB  CF  E6  02  FE  02  C2  37  01 
. 7. 

0140  DB  CE  E6  7F  32  09  01  C9  DB  CF  E6  01  FE  01  C2  48 

....2 . H 

0150  01  79  D3  CE  C9  2F  4F  55  54  3A  53  50  41  43  45  29 
.Y.../OUT:SPACE) 

0160  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP:/OUT:SPACE) 

0170  28  49  4E  50  3A  2F  4F  55  54  3A  53  50  41  43  45  29 
(INP:/OUT:SPACE) 

-  Ac  <-Exit  DDT  to  system 

B>save  30  pippat.com  <cr>  <-save  off  patched 

PIP  COM 

The  patched  PIP.COM  is  now  ready  to  use.  For  initial 
debugging,  the  .PRN  file  listing  of  the  patch  assembly  may 
be  used  in  conjunction  with  DDT  to  test  the  new  drivers. 


Version  2  For  Z-80,  CP/M  (1.4  &  2.x) , 


&  NorthStar  DOS  Users 

The  complete  professional  software  system,  that  meets 
ALL  provisions  of  the  FORTH— 79  Standard  (adopted  Oct. 
1980).  Compare  the  many  advanced  features  of  FORTH- 
79  with  the  FORTH  you  are  now  using,  or  plan  to  buy! 

FEATURES  OURS  OTHERS 

79-Standard  system  gives  source  portability,  YES 

Professionally  written  tutorial  &  user  manual.  200  PG. 

Screen  editor  with  user-definable  controls.  YES 

Macro-assembler  with  local  labels.  YES 

Virtual  memory.  YES 

BDOS,  BIOS  &  console  control  functions  (CP/M).  YES 
FORTH  screen  files  use  standard  resident 
file  format.  YES 

Double-number  Standard  &  String  extensions.  YES 

Upper/lower  case  keyboard  input.  YES 

APPLE  11/11+  version  also  available.  YES 

Affordable!  $99.95 

Low  cost  enhancement  options; 

Floating-point  mathematics  YES 

Tutorial  reference  manual 
50  functions  (AM951 1  compatible  format) 

Hi-Res  turtle-graphics  (NoStar  Adv.  only)  YES 

FORTH-79  V.2  (requires  CP/M  Ver.  2.x). 

ENHANCEMENT  PACKAGE  FOR  V.2; 

Floating  point 

COMBINATION  PACKAGE  (Base  &  Floating  point) 

(advantage  users  add  $49.95  for  Hi-Res) 

(CA.  res.  add  6%  tax;  COD  &  dealer  inquiries  welcome) 


MicroMotion  r 

12077  WilshireBlvd.  #  506 

L.A.,  CA  90025  (213)  821-4340 

Specify  APPLE,  CP/M  or  Northstar 

D&aler  inquiries  invited.  — 


Flexibility  of  C 

continued  from  page  23 

FLEXIBLE  PROGRAM  STRUCTURES 

C  programs  consist  of  a  single  MAIN  function  with  any 
number  of  sub-functions.  Individual  functions  can  be  com¬ 
piled  together  as  one  large  source  file  or  compiled  as 
separate  source  files  and  linked  together  afterward. 

Functions  may  return  a  value  with  the  RETURN  state¬ 
ment.  The  following  function  returns  the  absolute  value  of 
the  value  passed  to  it: 

abs  (n) 
int  n; 

{ 

if  (n  <  0)  return  (-n); 
else  return  (n); 

} 

There  are  no  subroutines  in  C,  only  functions  that  don’t 
return  a  value. 

FLEXIBLE  ENVIRONMENT 

C  compilers  now  exist  for  over  a  dozen  major  computer 
families  from  micro  to  mainframe,  and  more  are  on  the  way. 
With  some  care,  applications  can  be  written  in  C  and  run 
on  all  of  these  computers  with  no  changes. 

All  C  compilers  generate  native  code;  no  slow  in¬ 
termediate  pseudo-code  or  run  time  interpreters  like 
popular  versions  of  Pascal  and  BASIC.  And  all  C  versions 
benefit  from  the  flexibility,  efficiency,  portability,  and 
readability  of  C  .  Shouldn’t  you? 


$99.95 

$  49.95 
$139.95 
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Power  Up 

continued  from  page  17 


Within  the  CP/M  Operating 
System,  the  “BIOS”  (Basic  In¬ 
put/Output  System)  contains  the 
device  related  drivers,  and  are 
generally  supplied  by  the  manufac¬ 
turer  of  your  microcomputer 
system. 

3.  System  Supplied  Utilities. 

The  operating  system  supports 
you  with  a  suitable  collection  of 
utilities  required  to  manipulate 
data  and  programs  within  your 
computer’s  environment. 

System  supplied  utilities  would 
be  expected,  at  a  bare  minimum,  to 
include: 

•  Editing  facilities  to  create 
and  modify  data  or  programs. 

•  File  manipuation  utilities  to 
provide  the  ability  to  copy, 
delete,  print,  or  filter  files  of  data 
of  programs. 

•  System  status  command  to 
display  the  system’s  current 
capacities  within  memory  and  on 
disk. 

•  An  appropriate  complement 
of  languages  if  local  program 
development  is  a  requirement. 

•  System  debugging  facilities 
to  support  the  development  of 
locally-generated  programs. 

•  Operating  system  facilities  to 
adapt  to  unique  configurations. 

CP/M  OPERATING  SYSTEM 

One  of  the  major  attributes  of  the 
CP/M  Operating  System  is  the  abili¬ 
ty  to  have  a  specific  piece  of  software 
run  successfully  on  many  different 
system  configurations.  This  ability  is 
provided  primarily  by  three  logical 
interfaces: 

1.  The  assignment  of  logical 
system  devices. 

Most  of  the  difficulty  en¬ 
countered  by  transient  programs 
occurs  during  communication  to 
the  outside  world,  via  the  system’s 
hardware  components.  Most  pro¬ 
grams  require  relatively  few  devices 
to  run  properly.  CP/M  has 
established  four  logical  devices, 
CON:  (system  console),  RDR: 
(system  input  device),  PUN: 
(system  output  device)  and  LST: 
(the  system  listing  device).  C,P/M 
compatible  programs  try  to  live 
within  this  framework. 

The  ability  also  exists  within 
CP/M  to  logically  assign  specific 
hardware  drivers  to  these  logical 
devices.  As  a  result,  it  is  within 
your  power  as  a  user  to  reassign  dif¬ 


ferent  hardware  components  to 
your  application  programs.  To  fur¬ 
ther  review  this  capability,  I  sug¬ 
gest  reading  about  the  “ST AT” 
command  in  any  CP/M  manual. 

Hardware 


Device  Driver 


OPERATING 

SYSTEM 


Job 

Control 


TRANSIENT  PROGRAMS 

System  Utilities 
Computer  Languages 
Commercial  Packages 
User  Programs 


FIGURE  2.  Operating  Environment 

2.  The  standardized  calling  se¬ 
quences  for  transient  program  in¬ 
put/output  requests  of  the  opera¬ 
ting  system’s  services. 

In  order  for  a  CP/M  compatible 
program  to  utilize  the  logical 
devices,  a  standard  set  of  calling  se¬ 
quences  have  been  defined  to  pro¬ 
vide  specific  utilities  (i.e.,  type  a 
string  of  characters  on  the  console, 
send  a  character  out  to  the  hard¬ 
ware  component  currently  assign¬ 
ed  to  the  PUN:  logical  device).  It  is 
through  the  programs  use  of  these 
sequences  or  “operating  system  re¬ 
quests”  that  device  independence  is 
realized. 

3.  The  use  of  standard  driver  in¬ 
terfaces  and  absolute  transfer  vec¬ 
tors  (jumps),  used  by  CP/M  and  the 
unique  hardware  drivers. 

This  standardization  has  not 
been  designed  for  the  transient  pro¬ 


gram,  but  for  manufacturers  to  in¬ 
terface  their  unique  hardware  com¬ 
ponents  to  the  system.  As  mention¬ 
ed  earlier,  the  BIOS  contains  the 
specific  hardware  drivers.  It  is  the 
function  of  your  microcomputer's 
manufacturer  to  provide  the  BIOS. 

The  subject  of  operating  system 
design  is  a  major  component  of  com¬ 
puter  science;  however,  we  hope  that 
this  sampling  has  provided  some  in¬ 
sight  into  the  further  understanding 
and  enjoyment  of  your  microcomputer 
system. 


PUBLISHERS: 

CP/M  REVIEW  intends  to 
establish  a  book  review  section. 
If  you  would  like  your  book 
featured,  please  send  a 
complimentary  copy  to  our 
book  review  department. 


68dp0 

STRUCTURED  MACRO 
CROSS  ASSEMBLER 

currently  available  for  CP/M  -80 

$260 

LINKAGE  EDITOR 

March  1983 

Quelo 

843  NW  54th 
Seattle,  Wa.  98107 

(206)784-8018  AM 

CP/M  is  a  trademark  of  Digital  Research 
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Multi-Reasons  to  Choose 


CompuPro’s  Multi-User 

System  816/C 1 

' insi 


1 .  Run  any  mix  of  8  or  16  bit  software  at  any  terminal. 

2.  Lots  of  storage.  384K  of  RAM  (expands  to  1  MByte),  2.4  million  (expands  to  4.8  million)  characters 
of  floppy  disk  storage,  provisions  for  hard  disk  storage. 

3.  Nine  serial  ports  for  terminals,  printers,  modems,  etc. 

4.  Unparalleled  single-user  operation,  as  well  as  optional  expansion  from  3  users  to  16  users. 

5.  Superior  warranty.  1  year  limited  warranty. 

6.  Bundled  software.  System  816/C  runs  over  3,000  CP/M®  programs,  and  comes  with  MP/M™-816™, 
CP/M  2.2,  CP/M-86,  M-Drive™,  SuperCalc™'  (Sorcim’s  powerful  16  bit  spreadsheet),  and  dBase  II™  data 
manager. 

7.  Ultra-high  performance.  As  Interface  Age  said,  “The  (8  bit)  8085  was  more  than  a  third  faster  than 
any  8  bit  micro  we  have  tested  to  date. ..the  (16  bit)  8088  (was)  almost  twice  as  quick  as  the  identically- 
engined  IBM  Personal  Computer.”  You  will  appreciate  this  extraordinary  level  of  performance  when  dead¬ 
lines  loom  and  time  is  of  the  essence. 


System  816,  MP/M  816,  and  M-Drive  are  trademarks  of  CompuPro;  CP/M,  CP/M-86,  and  MP/M  are  trademarks  of  Digital  ResearCh;  SuperCalc  is  a  trademark  of  Sorcim;  dBase  II 
is  a  trademark  of  Ashton-Tate.  Terminals  courtesy  Qume  Corp. 


CompuPro  division,  Godbout  Electronics, 
Box  2355,  Oakland  Airport,  CA  94614 


Authorized  CompuPro  Systems  Centers 

specialize  in  business,  industrial,  and  scientific 
microcomputing.  They  can  show  you  why 
System  816/C  represents  the  highest 
expression  of  8  and/or  16  bit  multi-user 
computing. 


DUAL  SYSTEMS  CORPORATION 

2530  San  Pablo  Avenue  •  Berkeley 
CA 94702  •  (415)549-3854  •  172029 SPX 


2150  Shattuck,  Berkeley,  CA  94704 
Telephone:  (415)  841-9594 


CP/M® 
access  by 

the  DUAL  SYSTEM  83 
with  UNIX®  operating  system. 


A  new  bridge  just  opened . . .  linking  the  abundance  of  low-cost  CP/M  soft¬ 
ware  with  the  power  and  mass  memory  of  the  DUAL  SYSTEM  83.  THE  BRIDGE, 
developed  by  Virtual  Microsystems,  Inc.,  runs  as  a  normal  task  under  the 
SYSTEM  83’s  UniPlus+™  operating  system  (true  UNIX  System  III  with  Berkeley 
enhancements). 

When  THE  BRIDGE  is  invoked,  any  terminal  connected  to  the  SYSTEM  83  acts 
as  a  micro-computer  running  CP/M.  This  “virtual”  micro  can  now  access  standard 
CP/M  programs  that  cost  10  to  15  times  less  than  software  developed  specifically 
for  mini-computers.  Files  created  under  THE  BRIDGE  exist  on  the  hard  disk  of 
the  SYSTEM  83  as  virtual  floppies  in  CP/M  format  (as  large  as  4  megabytes). 

Two  utilities  tie  the  SYSTEM  83  to  the  CP/M  environment.  FileLink™  transfers 
files  between  the  host  and  the  virtual  floppies.  DiskLink™  allows  the  system  to 
read  and  write  standard  8"  CP/M  floppy  disks. 

THE  BRIDGE  eliminates  duplication  of  printers  and  disks  at  different  work 
stations.  The  multi-user/multi-tasking  SYSTEM  83  performs  those  functions  from 
its  central  location  while  providing  operators  at  the  various  stations  the  user- 
friendly  flexibility  of  CP/M. 

Designed  around  the  IEEE-696/S-100  backplane,  the  DUAL  SYSTEM  83  features 
a  Motorola  MC68000  processor  running  at  10  MHz.  The  motherboard  supports 
up  to  20  standard  S-100  modules  such  as  DUAL'S  A/D,  D/A,  Clock,  etc.  and 
allows  RAM  expansion  to  3.2  MB.  Approximately  one  million  instructions  per 
second  are  executed  by  the  16-bit  processor  which  supports  an  internal  32-bit 
architecture.  The  SYSTEM  83  offers  mini-computer  capability  with  a  micro¬ 
computer  price  tag. 

If  you  thought  stepping  up  to  a  high  performance  computer  was  going  to  take 
a  toll  on  your  CP/M  library,  cross  THE  BRIDGE. 

THE  BRIDGE,  FileLink  and  DiskLink  are  trademarks  of  Virtual  Microsystems,  Inc. 

CP/M  is  a  registered  trademark  of  Digital  Research  Inc. 

UNIX  is  a  registered  trademark  of  Bell  Laboratories. 

UniPlus+  is  a  trademark  of  UniSoft  5ystems  of  Berkeley, 
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dBASE  II 

continued  from  page  30 

operations,  subsequent  releases  of 
dBase  II  are  expected  to  provide  for 
simultaneous  access  to  shared  fields. 

Taking  advantage  of  the  INDEX- 
ing  feature,  structured  programming 
with  the  dBase  II  host  language,  and 
planning  around  some  of  the  limita¬ 
tions  of  dBase  II  will  be  subjects  of 
future  columns.  Meanwhile,  we  are 
hoping  to  hear  from  those  of  you  who 
are  already  using  dBase  II,  whether 
you  are  a  struggling  neophyte  or  an  ac¬ 
complished  data  base  programmer. 


Alternative 

continued  from  page  31 

peripherals.  The  Bridge,  therefore,  con¬ 
sists  of  an  inner  simulator,  a  series  of 
virtual  peripherals,  and  the  necessary 
file  transfer  utlities  necessary  to  ac¬ 
cess  the  host  peripherals. 

In  October  of  1982,  VMI  an¬ 
nounced  the  Z-Board,  the  hardware  ac¬ 
celerator  for  the  Digital  Equipment 
Corporation  version  of  The  Bridge. 
The  Z-Board  is  a  circuit  board  which 
features  four  Z80A  microprocessors, 
256K  bytes  of  RAM,  and  a  bit  slice 
state  machine  to  handle  the  backplane 
interface.  One  Z-Board  enables  the 
first  four  users  who  invoke  The  Bridge 
task  to  be  allocated  their  own  Z80A 
CPU  with  a  full  complement  of  64K 
bytes  of  RAM.  Additional  users  on 
this  Virtual  Microcomputer  System 
are  handled  by  the  8080  inner 
simulator  of  The  Bridge  software,  thus 
providing  flexibility  in  the  number  of 
users  handled  simultaneously  by  the 
task.  Futhermore,  multiple  boards  can 
be  placed  in  the  minicomputer's 
backplane.  The  net  effect  of  The 
Bridge  with  Z-Board  configuration  is 
to  allow  users  to  enjoy  faster  than 
microcomputers  execution  speed  of 
CP/M  application  programs,  yet  im¬ 
part  a  negligable  load  on  the  mincom- 
puter’s  CPU.  Application  execution 
can  be  acheived  from  any  terminal 
hooked  up  to  the  mini,  while  other 
users  may  operate  under  the  host 
system.  Given  this  capability,  the  end- 
user  has  access  to  the  efficient  inex¬ 
pensive  world  of  microcomputer  soft¬ 
ware,  while  retaining  access  to  the 
minicomputer’s  superior  system 
peripherals. 
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Alternative 


To  further  complete  the  Virtual 
Microcomputer  System,  VMI  recent¬ 
ly  introduced  PhoneLink.  This  soft¬ 
ware  utility  allows  the  transfer  of 
ASCII  data  and  binary  files  between 
mini  and  micro  computers.  Having 
hardwired  or  connected  these  systems 
with  a  modem,  there  is  the  option  to 
transfer  files  and  programs  in  the 
CP/M  environment  or  to  use  the  micro 
as  a  dumb  terminal  on  line  to  the  mini. 
In  essence,  PhoneLink  effectively  net¬ 
works  a  variety  of  different  CP/M- 
based  microcomputers  with  one  or 
more  minicomputers. 

Originally,  The  Bridge  was 
targeted  towards  minicomputer  users. 
However,  due  to  its  cost-effectiveness, 
there  has  evolved  a  market  within  the 
microworld.  We  have  noted  the  advan¬ 
tages  gained  by  CP/M  end-users  by 
dedicating  a  minicomputer  to  a  Bridge 
and  several  Z-Boards.  This  configura¬ 
tion  enables  the  end-user  to  make  use 
of  the  inexpensive,  user-friendly  soft¬ 
ware,  and  yet  enjoy  the  benefits  of  a 
professionally  managed  minicomputer 
system.  Specifically,  these  users  can 
now  use  the  minicomputer  as  an  effect¬ 
ive  data  base,  access  its  system 
peripherals,  and  make  full  use  of  the 
potentially  large  file  space  inherent  to 
the  system. 

With  The  Bridge,  Z-Board,  and 
PhoneLink,  there  is  now  an  effective 
link  between  the  mini-  and  micro¬ 
worlds.  Given  the  continued  prolifera¬ 
tion  of  microcomputers,  end-users  can 
expect  to  see  large  numbers  of 
“bridges”  in  the  future.  Aside  from 
simply  establishing  these  and  more 
sophisticated  links  with  all  types  of 
minicomputers,  a  lucrative  challenge 
lies  in  integrating  microcomputers  in¬ 
to  the  mainframe  world.  Virtual 
Microsystems  is  dedicating  itself  to 
this  philosophy  of  linking  microcom¬ 
puters  to  the  non-CP/M  world. 
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-boof-d-  the-  -bus- 

INDUSTRIAL  QUALITY  BOARDS  FOR  THE 
IEEE-696/S-100  BUS 


DUAL  f 

SYSTEM  83/20  wL 
Multi-User/16,1 
20/40  MB 
Hard  Disk.  L 

UNIX,  INGRES 
Relational  DBMS. 


CPU  GROUP 

i 

CPU  68000 

•  MC68000  processor 

•  10  MHz  operation 

•  1 6-Mbyte  addressing 

•  Single-user 

m  sags  a; 

CPU  68000M 

|  •  MC68451  MMU 

•  Segmented  memory  1 

management  1 

•  Multi-user 

ill  $995  J 

MEMORY  GROUP 


[  DMEM 

CM  EM 

EPROM 

1  •  256K  dynamic  RAM 

•  8K/16K/32K  CMOS 

•  32/64K  ROM 

1  *  24-bit  addressing 

•  6  MHz  for  8/1 6-bit 

•  1 6-bit  data  paths 

1  •  230  ns  access 

•  Non-volatile  with 

1  Li  battery 

•  24-bit  addressing 

l|^^^$T295 

|  ^$695/$595/$49^j 

'■  SMS  i 

I/O  GROUP 


IEEE- 


WDC-SMD 

•  DMA  Winchester 
controller 

•  25  ms  access  time 

•  No  interleaving 

$1380 


SI04 

•  4-port  serial  I/O 

•  256  bytes  of  FIFO 

•  DMA  transfers 

•  24-bit  memory  addr. 


CLK-24C 

•  Real  time  clock 

•  LSI  CMOS  chip 

•  LI  batter/  backup 


S3* 


ANALOG  GROUPf 


AIM-12  (A-to-D) 

•  32  S.E.  channels 

•  25  p-sec  conversion 
12-bit  resolution 


■  •  1 2-Dll 

k= 


VIC  4-20 

•  4  channels 

•  20  mA  outputs 

•  1 2-bit  performance 


$595 


AOM-12  (D-to-A) 

•  12-bit  ±Vi  L.S.B. 

•  0-1 0V,  ±5V(±10V 
jumper  select  outputs 

$645 


Sales  representatives  in 
most  metropolitan  areas. 


3UAL 


OEM  and  Dealer  pricing 
is  available. 
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A  FULL  LINE  OF  SEMIDISKS 


IBM  Personal  Computer 


Do  you  use  your  computer?  Or  does  your  computer  “use"  you?  Face  it,  if  you’re  using  floppies,  your  time  is  being  wasted. 
Because  a  floppy  is  an  inefficient  random  access  storage  device.  Each  time  the  processor  wants  to  transfer  data,  it  has  to  wait 
an  eternity  for  the  disk  to  rotate  and  the  head  to  move. 

So  what  do  you  do?  Get  a  SemiDisk,  quick.  It’s  a  large  capacity  semiconductor  memory  board  that  is  driven  by  software  to 
operate  like  a  disk  drive.  Without  all  the  waiting.  Do  everything  you’d  do  on  a  floppy  or  hard  disk,  with  no  modifications  to  your 
software  or  hardware.  Two  board  sizes  are  available:  512K  and  1  Megabyte,  (the  highest  density  microcomputer  memory 
board  in  the  world)  And  you  can  put  up  to  8  megabytes  in  a  system  by  adding  more  storage  boards. 

What  do  you  need  to  use  it?  Just  an  S-100  system  with  CP/M  2.2.  Or  a  TRS-80  Model  2  system  with 
CP/M  2.2.  Or  an  IBM  Personal  Computer.  That’s  it.  Mo  special  processors,  DMA,  I/O,  or  disk  controllers  are  required.  Plug  it  in 
and  run  the  installation  program,  and  you’re  on  your  way.  Fast!  Even  better,  we  supply  full  source  code  to  the  driver  software,  in 
case  you’d  like  to  do  your  own  interfacing. 

Best  of  all,  the  SemiDisk’s  price  won’t  warp  your  wallet.  Compare  specs,  cost/megabyte,  storage  capacity,  and 
compatibility  with  the  competition.  You’ll  see  that  the  SemiDisk  is  a  disk  emulator  truly  worthy  of  the  name.  SemiDisk  has 
battery-backup  capability,  too. 

Consider  our  limited  warranty:  A  full  year,  covering  all  parts  and  labor.  Consider  our  liberal  15  day  return  policy.  Price? 
$1995  for  512K  byte  SemiDisk,  $2995  for  1  Megabyte  SemiDisk.  Both  from  stock.  $10.00  for  manual.  VISA,  Mastercard,  COD 
orders  accepted.  Dealer  and  OEM  inquiries  welcomed.  (Specify  system  type  and  disk  format  when  ordering.) 

Someday,  you’ll  get  a  SemiDisk. 

Until  then,  you’ll  just  have  to . wait. 

SemiDisk 

SYSTEMS  Beaverton,  OR  97075  (503)642-3100 


|  NO  WAITING  1 


Call  (503)-646-5510  for  CBBS^/NW,  a  Semi-Disk-equipped  computer  bulletin  board. 
SemiDisk  trademark  of  SemiDisk  Systems;  TRS-80  trademark  of  Radio  Shack 


RETAIL  STORES 


You  can  purchase  CP/M  REVIEW  and  CP/M 
related  products  at  the  following  retail 
outlets: 


ARIZONA 

METRO  COMPUTER  STORE 
4500  E.  Speedway  Suite  13 
Tucson,  AZ  85712 
602-323-3116 

ALABAMA 

MADISON  BOOKS 
8006-13  Madison  Mall 
Madison,  AL  35758 
205-772-9250 

CALIFORNIA 

CENTRAL  CAMPBELL  COMPUTERS 
394  E.  Campbell  Avenue 
Campbell,  CA  95008 
415-790-1070 


DATA  BANK  OF  FREMONT 
3820  Peralta  Blvd. 

Fremont,  CA  94536 
408-370-0199 

SOFTWARE  EMPORIUM 
4500  El  Camino  Real 
Los  Altos,  CA  94022 
415-941-8788 

O’PANT  TECHNICAL  BOOKS 
1033  North  Sycamore 
Los  Angeles,  CA  90038 
213-464-4322 

SOFTWAIRE  CENTRE 
11768  W.  Pico  Blvd. 

Los  Angeles,  CA  90064 
213-473-1136 


MICROAGE  COMPUTER  STORE 
61  Chilpancingo  Parkway 
Pleasantfield,  CA  94523 
415-680-1489 

PENINSULA  COMPUTER  CENTER 
208  Main  Street 
Salinas,  CA  93901 
408-424-2103 

THE  COMPUTER  POST 
6904  Miramar  Road 
San  Diego,  CA  92121 
619-695-2000 

THE  COMPUTER  STORE-SAN  DIEGO 
4341  Twain  Avenue  Suite  A 
San  Diego,  CA  92120 
714-281-0285 


PERSONAL  POWER 
21119  Victory  Blvd. 
Canoga  Park,  CA  91303 
213-703-7921 


SUNRISE  COMPUTER  PRODUCTS 
614  W,  Main  Street 
Merced,  CA  95340 
209-383-9026 


SOFTWAIRE  CENTRE 
4170  Convoy  Street 
San  Diego,  CA  921 1 1 
714-576-1424 


THE  COMPUTER  STORE-CHULA  VISTA 
209  3rd  Avenue  Suite  6B 
Chula  Vista,  CA  92010 
714-422-6785 


DIGITAL  DELI 
80  W.  El  Camino  Real 
Mountain  View,  CA  94040 
415-961-2670 


SUNSET  COMPUTERS 
2329  Irving  Street 
San  Francisco,  CA  94122 
415-665-7378 


P  C  COMPUTERS 


SOFTWAIRE  CENTRE 


ADVANCED  COMPUTER  PRODUCTS 


10166  San  Pablo  Avenue 


548  South  Lake  Street 


542  W.  Trimble 


El  Cerrito,  CA  94530 
415-527-6044 


Pasadena,  CA  91101 
213-793-4443 


San  Jose,  CA  95131 
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the  FRIENDLY  COMMUNICATIONS  SOFTWARE  that  has  been  EASY  TO  USE  since  1978 

•  Auto  Dial  +  Answer  Turnkey  package  with  BBS  •  Bulletin  Board  System  w/Data  File  Manager 

•  COMMX  Smart  Terminal  and  File  Transfer  w/  •  Utilities  included  for  KeyMacros  +  Sort  Dir 
Mainframe  Protocols,  CRC16  BiSync  +  Batch  •  Fortran  available  for  Mainframe  BiSync 

•  CONSOLX  Remote  System  Access  Controller  •  Detailed  User  Manual  Available  For  $20 

Electronic  Mail  •  CPU  License  $150  Object  or  $900  Source 

Contact  Your  Local  Dealer  or  Call  or  Write  For  Free  Brochure 
<^#HAWKEYE  GRAFIX  23914  Mobile,  Canoga  Park,  Ca.  91307  U.S.A.  •  213/34S-7909  or  999-3294 
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CAPISTRANO  COMPUTERS 
31952  Del  O’Bisto  Suite  240 
San  Juan  Capistrano,  CA  92675 
714-661-7250 

COMPUTER  STORE  OF  SAN  LEANDRO 
701  MacArthur  Boulevard 
San  Leandro,  CA  94577 
415-569-4174 

ADVANCED  COMPUTER  PRODUCTS 
1310  E.  Edinger  Suite  B 
Santa  Ana,  CA  92705 
714-558-8822 

SOFTWAIRE  CENTER 
3821  S.  Bristol 
Santa  Ana,  CA  92704 
714-641-0332 

COMPUTER  SOLUTIONS 
1519  S.  Broadway 
Santa  Maria,  CA  93454 
805-922-6639 

COMPUTERS  ETC. 

7610  Pacific  Avenue 
Stockton,  CA  95207 
209-957-9500 

VENTURE  COMPUTER  CENTER 
1899  E.  Main  Street 
Ventura,  CA  93001 
805-648-5059 

SOFTWARE  ETC. 

19973  Ventura  Blvd. 

Woodland  Hills,  CA  91364 
213-702-8918 

DELAWARE 

MICRO  PRODUCTS 
401  Philadelphia  Pike 
Wilmington,  DE  19809 
302-762-0227 

THE  COMPUTER  STORE 
4010  Concord  Pike 
Wilmington,  DE  19803 
302-478-7772 

FLORIDA 

ALLSTATE  BUSINESS  CENTER 
9559  S.  Dixie  Highway 
Miami,  FL  33156 
305-665-1013 

GEORGIA 

ACM  COMPUTER  MART,  INC. 

5091  Buford  Highway 
Atlanta,  GA  30362 
404-455-0647 

ELECTRONICS  21  INC. 

28E  DeRenne  Avenue 
Savanna,  GA  31405 
912-352-0585 


ILLINOIS 

WALLACE  MICRO  MART 
2619  N.  University 
Peoria,  IL  61604 
309-685-7876 

NEVADA 

PCS  COMPUTER  SERVICE 
3900  W.  Charleston  Suite  R 
Las  Vegas,  NV  89102 
702-870-4138 

NEW  HAMPSHIRE 

COMPUTER  TOWN 
304  S.  Broadway 
Salem,  NH  03079 
603-893-8812 

COMPUTER  MART 
170  Main  Street 
Nashua,  NH  03060 
603-883-2386 

NEW  JERSEY 

THE  COMPUTER  PORT 
1921  New  Road 
Northfield,  NJ  08225 
609-641-4300 

COMPUTER  NOOK 
6  Route  46 
Pine  Brook  Plaza 
Pine  Brook,  NJ  07058 
201-575-9468 

NEW  YORK 

COMPUTER  ROOM 
1492  Central  Avenue 
Albany,  NY  12205 
518-869-3818 

COMPUTERS  ETC. 

3470  Erie  Blvd.  E. 

Dewitt,  NY  13214 
315-446-6502 

COMTEK 
90  John  Street 
New  York,  NY  10038 
212-332-5933 

COMPUTER  DISCOUNT  SERVICES 
448  W.  55th  Street 
New  York,  NY  10019 
212-757-8698 

MICROAGE  COMPUTER  STORE 
1707  Monroe  Avenue 
Rochester,  NY  14618 
716-244-9000 

OHIO 

MICROAGE  COMPUTER  STORE 
2591  Hamilton  Road 
Columbus,  OH  43227 
614-868-1550 

MICROAGE  COMPUTER  STORE 
767  Bethel  Road 
Columbus,  OH  43214 
614-451-8080 


NEWS  SHOP 
407  E.  Main 
Kent,  OH  44240 
216-678-5499 

AMERICAN  BOOKSTORE 
5426  Pearl  Road 
Parma,  OH  44129 
216-888-8210 


PENNSYLVANIA 

DOC'S  COMPUTER  SUPPLY  CENTER 
4  Station  Road 
Ardmore,  PA  19003 
215-642-6550 


THE  COMPUTER  FORUM 
490  Lancaster  Pike 
Frazer,  PA  19355 
215-296-3474 

DREXEL  UNIVERSITY  BOOK  STORE 
33rd  and  Chestnut  Street 
Philadelphia,  PA  19104 
215-895-2000 

PITTSBURGH  COMPUTER  STORE 
612  Smithfield  Street 
Pittsburgh,  PA  15222 
412-391-8050 


PRECISE 


CP/M  FULL  SCREEN  TEXT  EDITOR 

Compare  some  of  PRECISE’s  features: 

•  User  configurable  for  most  cursor 
addressable  CRT’s 

•  Versions  for  memory  mapped  video 
boards 

•  Keys  and  commands  are  easily  user 
redefinable 

•  Power  and  versatility  of  editors  costing 
much  more 

•  Occupies  only  I4K  of  disk  space 

•  Optional  BACKUP  of  edited  file 

•  Changes  are  immediately  shown  onscreen 

•  Written  for  use  by  experienced  and 
novice  users 


$34.95 


BERKELEY  COTTAGE  SOFTWARE 
1434  Parker  Street 
Berkeley,  CA  94702 

Check  —  Money  orders  —  COD  accepted. 
To  order  send:  $34.95  +  $3.00  shipping 
+  $2.00  if  COD  +  tax  in  CA 

Manual  alone  $6.00  (refunded  with 
purchase)  Available  on  8"  single  sided 
single  density  diskette 

CP/  M  is  a  registered  trademark  of  Digital  Research. 
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TEXAS 

COMPUTERS  N ’THINGS 
2825  Hancock  Drive 
Austin,  TX  78731 
512-453-5970 

STRICTLY  SOFTWARE 
4950  Beltline  Road  Suite  180 
Dallas,  TX  75240 
214-392-3030 

COMPUTERCRAFT 
1616  S.  Voss  Suite  900 
Houston,  TX  77057 
713-974-2881 

SOFTWARES 

1490  W.  Spring  Valley  Road 
Richardson,  TX  75080 
214-644-5043 

VIRGINIA 

COMPUTERS  PLUS 
6120  Franconia  Road 
Alexandria,  VA  22310 
703-922-7850 

COMPUTER  MANIA 
29  Southern  Shopping  Center 
Norfolk,  VA  23505 
804-583-2983 

DATABASE 

700  N.  Military  Highway 
Norfolk,  VA  23502 
804-461-8227 

DATABASE 

7494  W.  Broad  Street 

Richmond,  VA  23229 

804-282-1817 

DATABASE 
728  Hilltop  North 
Virginia  Beach,  VA  23451 
804-422-3515 

WASHINGTON 

ALMAC  STROUM  ELECTRONICS 
14360  S.  E.  Eastgate  Way 
Bellevue,  WA  98007 
206-643-9992 

CENTRAL  COMPUTERS 
3836  124TH  Avenue  S.  E. 
Bellevue,  WA  98006 
206-746-5227 

ELECTRONIC  SUPERMART 
3070  Kitsap  Way 
Bremerton,  WA  98312 
206-377-3979 

CREATIVE  COMPUTERS 
1415  W.  Meeker 
Kent,  WA  98031 
206-854-7629 

AMATEUR  RADIO  SUPPLY 
6213  13th  Avenue  S. 

Seattle,  WA  98108 
206-767-3222 


DATA  BORNE  COMPUTERS 
641  S.  W.  152nd 
Seattle,  WA  98166 
206-248-0101 

THE  SOFTWARE  PLACE 
812  N.  E.  45th 
Seattle,  WA  98105 
206-632-6676 


PROGRAMS  PLUS 
16874  Southcenter  Parkway 
Tukwila,  WA  98188 
206-575-1375 

THE  XEROX  STORE  -  TUKWILA 
16860  Southcenter  Parkway 
Tukwila,  WA  98188 
206-241-1200 


ELECTRONIC  SUPER  MART 
17370  Southcenter  Parkway 
Tukwila,  WA  98188 
206-575-1093 


If  you  would  like  to  be  a  direct  dis¬ 
tributor  of  CP/M  REVIEW,  please  call 
20  6  232-6719. 


MuSYS  gives  S-100 
the  best  in  networks . . . 

with  TurboDOS* 

With  CP/M®*  compatible  TurboDOS  and  MuSYS  network  slave  boards  you 
can  turn  any  280-based,  S-100  system  Into  a  superior  multi-processor,  multi¬ 
user  network. 

TurboDOS  Is  faster  than  CP/M®  for  system  functions.  TurboDOS  supports 
larger  files  (134  MB)  and  disks  (1048  MB)  and,  unlike  CP/NET*,  it’s  compatible 
with  nearly  all  2.2  applications  software.  Many  features  which  are  optional, 
extra  cost  or  not  available  at  all  in  CP/M®  are  standard  with  TurboDOS.  Add  a 
MuSYS  NET /82*  and  you’ve  got  a  complete,  hardware  isolated  network  slave 
including  Z80A  CPU,  two  serial  ports  and  many  other  advanced  features.  For 
special  applications  an  additional  bank  of  64K  memory  is  available. 

Expand  your  S-100  system  economically  with  MuSYS  now!  Ask  for  all  the  facts 
on  TurboDOS  and  our  expanding  line  of  network  slave  boards.  (Generous 
quantity/dealer  discounts  available.)  ^ 

‘TotboDOS  la  a  trademark  of  Software  2000.  Inc.  CP/M  an£CP/NET  w  RlS&rch*  Inc.  NET/82  Is  a 

trademark  of  MuSYS  Corp.  ^ 

Specialists  in  Multi-user  Micros 


1752  B  Langley 
Irvine,  CA  92714 
(714)  662-7387 
TWX:  910-595-1967 
CABLE:  MUSYSIRIN 
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YELLOW  PAGE  LISTINGS 


BASIC  INTERPRETER  level  2,  Z80 
(BI-280).  BI-80  now  brings  business  Basic 
II  to  the  Z80  8080/85,  and  8080/88  based 
microcomputer  systems  running  under  CP/M, 
MP/M,  Xenix,  and  TurboDOS.  BI-280  im- 
mediatly  provides  a  whole  range  of  software 
potential  that  lets  microcomputers  tackle  a 
multitude  of  mini-sized  business  applications, 
at  less  than  half  the  cost.  Mini  software  at 
micro  prices.  $600.  Single-user;  Demo  $100. 
Controi-C  Software  Inc.,  6441  Canyon  Court, 
Portland,  OR  97221.  (503)  292-6330.  Can¬ 
adian  Subsidiary:  Johnson-Laird  (Ontario) 
Inc.,  130-3040  Constitution  Blvd., 
Mississauga,  Ontario,  Canada,  L4Y  3X7.  Attn: 
Lynne  M.  Mack.  (416)  273-3231. 


GRAF  TALK.Complete  business  graphics 
for  CP/M  micros.  Features:  device¬ 
independence,  printers,  plotters,  CRTs,  b&w 
and  color,  bar,  pie,  line,  and  symbol  charts. 
No  programming  required  —  English 
language  commands.  $450.  Redding  Group 
Inc.,  609  Main  Street,  Ridgefield,  CT  06877. 
(203)  938-3202. 


J-L  COMM  (Communications  Program 
Onyx  to  Host)  Using  J-L  COMM,  the  Onyx 
computer  can  act  as  a  terminal  and  can  send 
and  receive  ASCII  files  to  and  from  a  central 
computer  system  or  another  Onyx.  The  Onyx 
can  be  connected  to  the  other  computer 
either  “hard-wired”  or  using  a  telephone  con¬ 
nection  (and  a  modem  or  accoustic  coupler). 
$150.  Johnson-Laird  Inc.,  6441  Canyon  Court, 
Portland,  OR  97221.  (503)  297-7153. 


RM/COBOLis  a  high  level  implementation  of 
the  ANSI  74  COBOL  standard  designed  for 
the  development  and  execution  of  COBOL 
business  applications  on  microcomputers. 
$750  -  $1250.  Ryan-McFarland  Corporation, 
3233  Valencia  Avenue,  Aptos,  CA  95003. 
(408)  662-2522. 


SELECTOR  V  is  a  self-contained,  relational 
data  base  management  system  that  can 
manage  the  most  complex  multi-file  applica¬ 
tions  with  ease.  Using  SELECTOR'S  2  report 
generators,  you  can  produce  8  across,  self¬ 
compacting  labels,  or  even  multi-page  in¬ 
voices  or  sales  orders  without  limit  to  the 
number  of  line  items.  SELECTOR  has  virtually 
unlimited  cross-references,  and  sorts  several 
times  faster  than  the  competition.  $495. 
Micro-AP  Inc.,  7033  Village  Parkway,  Suite 
206,  Dublin,  CA  94566. Robert  B.  Goodman, 
President.  (415)  828-6697. 


MP/M  8-16  SYSTEMS. 

Muiti-user  CP/M  compatible  S-100  systems. 
Business,  utility,  and  scientific  orientation. 
Call  for  quote.  G  &  G  Engineering,  Inc.,  1922 
Republic  Avenue,  San  Leandro,  CA  94577. 
(415)  895-0798. 


REFORMATTER  ™  CONVERSION 
SOFTWARE.  CP/M  to  IBM  and  IBM  to 
CP/M.  The  CP/M  •  IBM  version  of  REFOR- 
MATTER  conversion  software  reads  and 
writes  IBM  3740  formatted  diskettes  and 
gives  CP/M  users  the  ability  to  exchange  data 
on  floppy  diskette  with  IBM  equipment  and 
any  equipment  accepting  the  IBM  3740 
diskette.  Microtech  Exports  Inc.,  467 
Hamilton  Avenue,  Suite  2A,  Palo  Alto,  CA 
94301.  (415)  324-9114. 


REFORMATTER™  CONVERSION 
SOFTWARE.  CP/M  to  DEC  and  DEC  to 
CP/M.  The  CP/M  -  DEC  version  of  REFOR- 
MATTER  conversion  software  reads  and 
writes  DEC  RT-1 1  single  density  diskettes  and 
gives  CP/M  users  the  ability  to  exchange 
files  on  floppy  diskette  with  DEC  equipment, 
Microtech  Exports  Inc.,  467  Hamilton 
Avenue,  Suite  2A,  Palo  Alto,  CA  94301. 
(415)  324-9114. 


CP/M  MULTI-BUS  MICROCOMPUTER. 

CP/M  based  systems  utilizing  8085  and  8086 
processors,  hard  disks,  Vi"  tape,  Va”  tape, 
floppies,  serial  and  parallel  I/O  ports. 
Business  and  utility  orientation,  literature,  and 
some  training  provided.  Call  for  quote  and 
configuration.  Comark  Corporation,  257  Cres¬ 
cent  Street,  Waltham,  MA  02154. 
(617)  894-7000. 


CROMEMCO  USERS  -  DOUBLE  DENSI¬ 
TY  is  available  for  the  4FDC  disk  controller 
as  a  simple,  piggyback,  piug-in  board.  The 
FDCX4  Double  Density  Upgrade  Board  in¬ 
stalls  in  seconds  and  doubles  your  disk 
storage.  The  FDCX4  has  an  analog  PLL 
separator  and  write  precompensation  for 
reliability  and  is  compatible  with  CDOS, 
CROMIX,  and  existing  CP/M  double  density 
implementations.  $229.95  (includes  shipping). 
COD  available  in  US.  JVB  Electronics,  1601 
Fulton  Avenue,  Sacramento,  CA  95825. 
(916)  483-0709. 


PRACTICAL  GUIDE  TO  CP/M  by  Carl 
Townsend  Is  an  encyclopedia  of  information, 
tricks,  and  tutorials  regarding  the  popular 
operating  system,  CP/M.  This  clearly  written 
book  contains  appendices  on  CP/M  memory 
map,  CP/M  diagnostics,  software  suppliers, 
and  CP/M  user  groups.  $14.95.  diiithium 
Press,  11000  S.W.  11th  Street,  Suite  E, 
Beaverton,  OR  97005;  P.O.  Box  606,  Beaver¬ 
ton,  OR  97075.  (800)  547-1842. 


PAULSON’S  INVENTORY  CONTROL 

package  is  now  available  for  commercial  use. 
It  can  store  2  million  parts,  store  and  retrieve 
parts  in  V4  second,  keeps  two  year  sales 
history,  on  order/back  order  programs, 
transfer  of  inventory,  four  store  file  possible, 
full  screen  software,  and  simulates  your  own 
forms.  This  product  runs  on  the  IBM  SERIES 
I  computer  with  a  64  megabyte  disk.  Call  Mel 
Paulson  at  (206)  582-1873. 


SPOOL-Z-Q  PARALLEL  PRINT  BUFFER 

buffers  from  32K  up  to  1 28K  characters,  f ree- 
ing  your  computer  for  other  uses.  SPOOL-Z- 
Q  is  supplied  complete  with  the  cable  to  your 
printer  (standard  Centronics  interface).  There 
is  nothing  else  to  buy.  SPOOL-Z-Q  has  its  own 
power  supply  (it  doesn’t  steal  power  from 
your  printer)  and  is  user  expandable  by  just 
plugging  in  chips.  A  switch  selectable  pause 
on  form-feed  mode  for  use  with  single  sheets 
is  standard,  as  are  pause  print,  copy,  self¬ 
test,  and  buffer  clear  functions.  32K  Model: 
$279.95  (includes  cable).  JVB  Electronics, 
1601  Fulton  Avenue,  Sacramento,  CA  95825. 
(916)  483-0709. 


E-LYNC  is  a  powerful  data  communications 
program  that  can  be  used  to  transfer  data  or 
program  files  between  computers  or  to  con¬ 
nect  to  time-sharing  systems. E-LYNC  allows 
you  to  transfer  any  and  all  types  of  files  from 
CP/M  to  CP/M,  CP/M  to  IBM  PC  DOS,  or  IBM 
PC  DOS  to  IBM  PC  DOS.  E-LYNC  will  sup¬ 
port  baud  rates  up  to  9600  on  a  cable  hook 
up. $30  -  $125.  International  Software.  1835 
Mission  Ridge  Road, Santa  Barbara,  CA 
93103.  (805)  966-3077. 
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Introducing 

CEniE  §%1 

5.25"  Removable  GENIE  Winchester  Cartridge  Drive 

IBM  •  APPLE  II  PLUS  •  RADIO  SHACK  •  S-100 


The  Genie  Cartridge  Drive  is  a  revolutionary  new  10  Megabyte  Hard  Disk 
Drive  that  includes  a  5  Megabyte  removable  Winchester  catridge.  The 
cartridge  Drive  system  simply  plugs  into  your  computer,  and  includes  all 
necessary  software  and  hardware.  Genie  Drives  are  compat¬ 
ible  with  most  popular  software, 
i  .  and  each  cartridge  replaces 

over  30  double-density 
floppy  disks. 


Imagine,  5  Megabytes  in  the 
palm  of  your  hand.  These  small  Winchestercartridges 
are  only  .75  Inches  thick  and  5.50  inches  square.  The 
disk  itself  is  completely  sealed  from  theoutsideand  all 
its  hazards  by  a  sliding  door  that  opens  only  once  the 
cartridge  is  firmly  seated  inside  the  drive.  Long  term 
availability  of  this  cartridge  is  assured  by  its  adoption 
by  several  well  known  manufacturers  including  Dysan 
and  Memorex,  the  world  leaders  in  computer  mass 
storage  media. 


wm 


10  Megabytes  of  on-line  storage. 

File  sizes  to  5  Megabytes. 

Power-on  self-test. 

Easy  back-ups  in  minutes. 

System  expandable  to  eight  drives. 

Built-in  error  detection  and  correction. 

No  preventative  maintenance  required. 

Comes  complete  with  all  necessary  software 
and  hardware. 

MTBF  8000  Hours. 

Built-in  fan. 

Operates  110/220  VAC  50-60  Hz. 

One  year  limited  warranty. 


Comprehensive  system  utilities  package. 

Allows  eight-character  names  to  be  assigned  to  virtual 
volumes. 

User  Can  back-up  to  any  Genie  REMOVABLE  Cartridge 
Drive,  or  to  diskettes.  Mix  &  Match  different  system  file 
types  on  the  same  disk. 

System  status  screen  messages.  Up  to  16  volumes  on¬ 
line  at  a  time. 


Manufacturer's  suggested  retail  price.  Includes  ail  required  components. 
Concurrent  CP/M-B6  is  a  registered  trade  mark  of  Digital  Research. 

IBM  Personal  Computer  is  a  registered  trademark  of  IBM  Corporation. 
Apple  is  a  registered  trademark  of  Apple  Computer,  Inc. 

Radio  Shack  is  a  registered  trademark  of  Tandy  Corporation. 

Dysan  is  a  registered  trademark  of  Dysan  Corp. 


COMPUTER  CORPORATION 

31125  Via  Colinas  #908  •  Westlake  Village,  CA  91362  •  (213)991-6210 


CPU, 

Floppy  Disk  Controller, 
64K  of  Memory,  Serial  &  Parallel 
I/O  Ports  ...  edl  on  a  SINGLE  S-100  BOARD! 


•  One  year  warranty. 

•  Free  copy  of  bios  disk. 


Advanced  Digital  is  the  leader  in 
S-100  single  board  computers.  Our 
attention  to  quality  workmanship, 
our  outstanding  performance 
and  proven  reliability  have  made 
our  SUPER  QUAD  "computer 
on  a  board"  number  one. 

Now  SUPER  QUAD®  has  been 
elected  "Chairman  of  the  Boards" 
In  the  expanding  Multi¬ 
processing  marketplace.  SUPER 
QUAD  functions  as  the  Bus  Master 
and  takes  charge  of  many 
SUPER-SLAVE®  processor  boards. 

SUPER  QUAD  is  so  complete, 
it  actually  replaces  the  traditional 
4-board  S-100  computer  and  for 

only  $875.00. 


Look  at  these  features: 

•  IEEE  S-100  Standard 

•  Z-80A  CPU 

•  64K  of  Bank  Select  Memory  as 
well  as  extended  addressing 

•  Double  density  floppy  disk 
controller.  Both  8"  or  5-1/4"  Disk 
Drives 

•  2  serial  &  2  parallel  I/O  ports 
(RS-232  and  intelligent  hard 
disk  interface). 

•  2K  or  4K  of  monitor  EPROM 

•  Runs  with  CP/M®,  MP/M®  and 
turbo- DOS'" 


Advanced  Digital's  SUPER¬ 
SLAVE  processor  boards  are  the 
ideal  directors  to  work  with  the 
Chairman  of  the  Boards  and 
Turbo-DOS®  operating  system  in  a 
multi-user,  multi-processor  system. 


ADVANCED' 
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Ask  about  our  new  HDC-10O1 
Hard  Disk  Controller  for 
both  8"  or  5-1/4"  hard  disk 
drives,  only  $500  retail. 

For  more  Information,  write  or 
call:  Sales  Dept. 


12700-B  Knott  Street  •  Garden  Grove,  California  92641  •  (714)  891-4(304  TELEX  678401  tab  irin 

"  Registered  Trademark  of  Digital  Research  Corpr  e  Copyright  1981  Advanced  Digital  Carp, 

*  Registered  Trademark  of  Scrftware  2000  Inc. 


